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Tuts grand scheme, which was so long considered a visionary specu- 
lation, has gradually assumed a practical vitality ; and must now be ac- 
knowledged one of the most important questions affecting our country. 
The time approaches when the problem must be solved, and we are all 
interested in requiring of our rulers, that the solution should be on broad 
national principles. 

If the nation must construct the iron highway, which is to unite her 
eastern and western positions, (and directly and indirectly all the schemes 
yet proposed tacitly acknowledge that the nation must do so,) then the 
road should be as nearly central, as the climate and topography will per- 


mit; it should avoid the inclement winters of the northern, and the + 
parching summers of the southern borders, and should accommodate as f 
equally as possible, the whole people of the United States. The so ge i 
is a gigantic one, and the pretended statesman, who, to ay oid local ¢ H 
sectional opposition, proposes to make three or four distinct lines on dif. fi 
ferent parallels, is either a sorry jester or a practical ignoramus. The ee 


whole energy of the country should be united on a sing gle central route, 
which will soon be tapped at the most convenient and accessible points, 
by branch lines leading to the different sections where they are needed, 
and diffusing equal benefits to all. 
San Francisco must, of course, be the western terminus. There, have 
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been laid the foundations of one of the great cities of the world, whose 
growth will soon overshadow all the towns and villages of the Pacific 
coast. 

What is the proper point of departure from the Mississippi River? |; 
on a good map of the United States a circle be drawn from St. Louis as 
a centre, passing through the city of Charleston, S. C. ; it will be found 
that the circumference includes the mouths and sources of the Missis- 
sippi, and the Gulf Ports of New Orleans, Mobile, and Pensacola ; that 
it nearly touches Richmond, Va. : Washington, D. C.; Harrisburg, Pa. ; 
and Rochester, New York; and that all the Atlantic ports from Baltimore 
to New Brunswick, lie outside of the circle, and are consequently more 
distant than Charleston from St. Louis. : 

It will also be seen, that St. Louis is nearly upon the same parallel of 
latitude as Washington City, which differs only one degree from San 
Francisco ; and that our assumed centre lies about half way between the 
extreme sources of the Missouri and the City of New York, our present 
commercial metropolis. Situated on the Mississippi, at the only place of 
importance between its great eastern and western tributaries, the Ohio 
and Missouri, St. Louis ranks now as the second inland city in the Uni- 
ted States; having a population of 140,000, and assessed taxable pro- 
perty to the amount of $76,000,000. Three railroads from the east ter- 
minate there, affording direct and rapid communication with every sea- 
port from Baltimore to Portland, and with every inland city and town of 
importance in the Middle and Eastern States, including Kentucky, Vir- 
ginia, Maryland and Delaware. The Mississippi and its tributaries, unite 
it by excellent steamboat navigation with eighteen states and territories, 
whose internal commerce is even now almost beyond computation. 

So much for the geographical centrality of St. Louis. It is clearly 
more accessible to the whole Norih, East, and Centre, than any other 
point hitherto proposed, and it is nearer at the same time to the entire 
South, than to a large portion of the North and East. 

On the West, it is the point from which four railroads now diverge. 
One of these, the North Missouri, is intended to penetrate Iowa; ano- 
ther, the Iron Mountain road, is to be extended into Arkansas; and the two 
others, being the branches of the Pacific railroad of Missouri, are to be car- 
ried to the western border of the state; one to Kansas City, and the other 
to the Cherokee Territory in the direction of Albuquerque. One or both 
of these, are intended to be connected with, and to form a part of the 
National Highway to the Pacific ; so as to relieve the tender consciences 
of those, who cannot consent that the general government shall construct 
works of this kind, within the borders of the sovereign states. Of the lines 
radiating from St. Louis west of the Mississippi 340 miles are now com- 
pleted, and in a few months 50 miles more will be added. 

Many more reasons might be adduced to prove that St. Louis should 
be the principal point of departure for the West, but it is believed that 
these are sufficient to establish her claim. 

The next question which arises, is in regard to the route which should 
be adopted, between the proposed termini, St. Louis and San Francisco. 
The veteran Benton, who has so long advocated the construction of this 
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great work, urged the most direct and central, and proposed crossing 
the Sierra Madre at the Coochetopa Pass. Scientific examinations have 
shown, however, that this line is impracticable on account of its great 
elevation, (over 10,000 feet,) the deep snows which would block it up 
in winter, and the enormous cost of construction. The surveys made, 
render it highly probable, if not absolutely certain, that the nearest point 
where the Sierra Madre can be crossed, is the South Pass, four degrees 
north ; or Campbell’s Pass, three degrees south of a direct line between 
the two cities. Campbell’s Pass is 6950 feet above the ocean, being 3000 
feet lower than Coochetopa, and 540 feet lower than the South Pass. 
fhe latter is much obstructed by snow, while Campbell’s Pass, being 
seven degrees further south, enjoys a much milder climate in winter. 
{ssuming this as a fixed point, involves an unavoidable loss of distance, 
equal to a southing of three degrees; and makes it necessary to pass 
Albuquerque. The Rocky Mountains can there be approached from the 
ast by the gentle and fertile valley of the Canadian, west of which a 
succession of valleys running nearly east and west on the 35th parallel, 
lead us to the Sierra Nevada; where the ‘Tejon Pass opens the way to 


the Tulare and San Joaquin valleys, conducting us favorably to San Fran 


cisco. 

This route has been carefully surveyed by Capt. Whipple, of the Uni- 
ted States Engineers, and the results of his surveys have been thus sum- 
med up by an able reviewer: 

“No man can be said to possess a proper /now/edge of the remarkable country lying 
long the 35th parallel of north latitude until he has studied the scientific results ob- 
tained by this learned and most industrious engineer. Along that surveyed line is found 
more water and wood and soil than along any other yet surveyed from the Mississippi 

» the Pacific ; free from obstructing snows—the deepest found in an unusually cold 
winter being only eight inches deep—the surveyed line nowhere reaching a height of 


seven thousand feet; nowhere without water or grass for a distance injurious to animals; 


essed with fine water-courses and fertile valleys, and a mild climate, it is destined to 
vecome the best settled and most frequented of the numerous lines of travel which 
spring into existence across this continent from east to west. Midway 

tween San Francisco and St. Louis lies New Mexico, with its present population of 
more than one hundred thousand souls: east of it, on the Canadian, lies a country better, in 
the opinion of the engineer, than Kansas itself; west of Santa Fé, and half way to the 
Big Colorado, may be found the seven villages (or cities as described by the early Spa- 
lish writers,) of the Moquis. No other route is so centrally located, and has such a 
population to be supplied, or a country so capable of sustaining a dense population, and 


therefore this is likely to be the most important of them all.” 


vill speedily 


Another route known as that of the thirty-second parallel, three degrees 
south of the one just described, has attracted much attention, from the 
efforts in its favor made by Texas Jand speculators and southern politi- 
cians. It crosses the Llano Estucado desert, and runs almost in contact 
with the Mexican boundary line from El Paso to Fort Yuma, from which 
point it pursues a north-west direction, intersecting the former at the Tejon 
Pass. Although it is difficult to understand, how they could have ex- 
pected to shorten distance by going three degrees further south, it was 
insisted, that this extreme border route was shorter, better, and cheaper, 
than that of the 35th parallel; but the publication of Capt. Whipple’s 
reports, and the confirmation which his statements have received, from 
those best qualified by personal investigation to testify on the subject, 
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should be sufficient to silence these assertions. Still, even so late as th 
commencement of the present session of Congress, the Postmaster Gene- 
ral drew a most painful picture of what would be the sufferings of pas- 
sengers traveling through this region in stage coaches. He supposed 
them to start from St. Louis, with the snow eight or ten inches deep, 
and to travel towards Albuquerque, with the cold increasing every mile 
until they arrive there, benumbed with the cold and overcome with loss 
of sleep; and he concludes that they will be in a dying condition when 
they reach Campbell’s Pass. In order fully to appreciate the force and 
point of his excellency’s eloquence, it will be well to refer to Blodgett’s 
Clitsatology, an excellent work, which is or ought to be in every library. 
An examination of the interesting charts upon which the isothermal lines 
of the American continent, are shown for each season of the year, will 
prove that the isothermal line for the spring, 55°, passes through San 
Francisco, Albuquerque, St. Louis, Louisville, Ky., and Washington 
City. 

‘The summer line of 75°, passes very near to Albuquerque, St. Louis, 
Louisville, and Baltimore. 

The autumn line of 55°, passes near to Albuquerque, St. Louis, Bal- 
timore, and Philadelphia. 

The winter line of 35°, passes through Albuquerque, and a little south 
of St. Louis and Baltimore. 

The average of the whole year, the isothermal line of 65°, passes 
through San Francisco, Albuquerque, St. Louis, Washington and Balti- 
more. 

Now, traveling in stage coaches for 20G0 miles is bad enough, and 
the weather is at times rather cold even at Baltimore and St. Louis; but 
still, it must be acknowledged, that his excellency was rather severely 
tasked to find an objection, when compelled to lay stress upon the (er- 
rible inclemency of a climate, corresponding throughout the year in tem- 
perature with these two cities. It looks very much like making mountains 
out of molehills. The strangest feature, however, of this official trifling, 
to use no harsher phrase, is, that the Postmaster General sees no objec- 
tion to the climate of Fort Yuma and the Gila Valley, of which Lieut 
Michler gives in his report the following account :— 

“Having returned the following August to Fort Yuma, the thermometer, in the shade, 


at the post was found to be 116° Fahrenheit, and over 120° in the shade along the river 


The heat, commencing to be excessive in May, becomes almost unendurable in the 


months of June, July, and August ; even in winter the sun is so hot, and the direct, 
well as reflected, light upon the sand plains so dazzling, that excepting a couple of hour 
after daybreak, and an hour before sunset, it is only possible to see objects through the 
best instrumental telescopes in the most distorted shapes—a thin, white pole appeari 
as a tall column of the whitest fleece.” 

“In August we were enabled to complete that portion of the work, and although e1 
gaged upon it during the wet season, barely suflicient water was to be had fur our wants. 
The heat had become so great as to compel us to operate entirely by signal fires by 
night.” 

“The commencement of the rainy season is in reality the beginning of spring. Tho 
vegetation during the actual months of spring and summer ts so parched by thie exces- 
sively hot suns, that the country presents the same appearance as is produced by (he effects 
of frost in our more northern climates.” 


“ Instead of storms of rain during the winter and spring, they have those of dust and 
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sand. These are caused by high and strong winds sweeping over the desert plains, 
coming principally from the northwest, raising and carrying before them, /ike mis?, 
clouds of pulverized sand and dust. You can watch them in their progress as they ap- 
proach for hours beforehand, and when they reach you the dust penetrates into every 
crevice, the finest silk not being impervious to it. They last generally a day, sometime 

three. The winds blow up quickly and violently, and it is useless to atte mpt to worl 
with nice instruments. These dust-storms were our great drawbacks, as it was impossi- 
le to see many feet distant, and then only at the risk of being blinded. The gusts of 
winds which produc : this unpleasant effect in winter, are in summer like the simoons 

} ! 1 


f the Sahara, they sweep over and scorch the land, burning like the hot blasts of a 


Irnace. 


A member of Congress from Missouri, the Hon. John S. Phelps, has 
ten an interesting letter to some + era in Arkansas, in which he 
has drawn a comparison, or rather a contrast, between the routes of the 
32d and 35th parallel. He appears to have studied the subject with great 
are, and quotes largely from congressional documents, to illustrate and 
1 and logical argument in favor of the most central] 
*h nature permits to be made. After showing that the route of 


wri 


stain a well-arrange¢ 


the 30th parallel by the beautiful valley of the Canadian, and thence via 
Anton, Chico, Albuquerque, ns Tunt villages, the villages of the Mo- 

is, the Colorado, the valley of the Mohave, the Tulare and San Joa- 
quin valleys to San Francisco, is never impassable on account of ex- 
treme heat, extreme cold, deep snows, severe northers, drifting sands, 
nor from the lack of water nor fuel ;”’ he proceeds to describe the border 
route. ‘The terrible climate of the Gila; thedes Lats horrors of the Gads- 
den purchase; the Colorado desert; the dreaded Llano Estucado, ve 
i from 125 to 150 miles the traveler sees not a solitary tree, and i 


) 
i 
d 


f 


he dry season not a Desir of water ; are all exhibited by quotations fro1 
he writings of officers who have seen and felt the sufferings they deauaihe. 
He then makes the following appeal :— 

‘TI look upen the preference of the desert to fertility, of an inconvenient border to an 
mm ng central route, as an act akin to insanity. I see nothing in it to benefit 
Sot thing in it tending to assimilate the several interests, and thus | petuate 

ymwth id honor of my country. On the contrary, I sce in it comme i | imprac- 

lity, fi icial absu ty, and in ubstacle to! » overcome ere we can unite on a route 

h t ivel, ti e and commerce would seek. A substantial commercial highway 

+h is fair and just, and central to ill parts of this rreat country in its locat , tends 

render our people satisfied with their government, Increases our pr clivity t to homo- 

ness as a people, and contributes to the preservation and perpetuity of our 

ry \ rh ited national road must justly create sectional heartburn ngs, 

r Cong ; wid t! Executive into disrepute, weaken the confidence of the people 

i their government, and powerfully tend to burst asunder the bonds of our national 

‘The maintenance of fairn : and justice are indispen ible to a long continuance of 

he existence of a representative government, which is based only upon the free assent 

f an educated and brave people. Offices, jobs, contracts, honors, and other matters, 

chiefly ps nal, may be unequally dispensed without iffecting seriously the government 

fa great nation; but in matters affecting the value of the property of entire States,and 

hich will build up or dey s large cities, impartial and eee justice must be 
ieted out, if we would have our government honored, respected, and perpetuated,” 


} 
} 


The letter of Mr. Phelps concludes with the following remarks :— 


! 


1 disinterested statesmen cannot overlook nor ignore the vast 


“Surely enlightened and 
untries Iving between Galveston and Pembina; between New Orleans and Chicago; 


tween Mobile and Detroit; Pensacola and Buffalo. ‘They cannot, when called on to 
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definitely act, obtain their own consent to locate a National Road upon one border of a 
country so immense, but will locate it upon a route CENTRAL and accessiBue fo all its 


parts. Ohio, Michigan, Indiana, Illinois, Wisconsin, Minesota, Iowa, Nebraska, Kansas, 


Missouri, Arkansas, Tennessee, and Kentucky, and all the states lying to the eastward 
of them, will surely awake, and see that a GREAT NATIONAL HIGHWAY shal! not be d 
verted from its natural centre to some border town, nor be made to meander through 
barren mountains and over sandy plains in search of a mine of silver.” 

The writer of this essay believes the route of the 35th parallel to be 
the best, the shortest, safest, and cheapest of all that have been surveyed 
or proposed. Whether it can be built for the sum named by Captain 
Whipple, (less than $94,000,000,) or how long it will take to construct 
the road, are yery doubtful questions. ‘This is a new problem ; no rail- 
way of such extent through such a country and encountering such dilli- 
culties has ever been attempted. If the graduation were completed, and 
the road bed prepared, two full parties working steadily at track-laying 
from either end would not meet for six years. Ten years would proba- 
bly be required to construct the road, if it should be prosecuted with th 
full power of the nation, energetically, but economically set forth. It 
should be made in the first instance as far as possible to avoid all tunnels 
heavy rock cuts, and difficult constructions ; and the grades shoul ld be 
increased (if necessary for the attainment of these objecis) far above the 
limits assigned by Capt. Whipple; his maximum being 106 feet per wile 
The lines should be arranged so as to admit of improvement, afier ma- 
terials aud men can be earried on the iron track. 

The best professional talent of the country both in the civil and mili- 
tary walks of life should be enlisted in this enterprise. Not a bar of fo 
eign iron should be laid in the tracks; not a dollar of foreign money 
should be asked to assist in its construction. American science, Ame- 
rican skill, American capital, American energy, American materials alone 
should be employed, and they will be found fully equal to any emergence’ 

Cannot the representatives of this great nation forget, or postpone {i 
a while, their paltry squabbles about geographical lines, and unite Nortl 
South, East, and West, in a fixed and earnest determination to mak: 
this great highway of nations, first, even if they have to fight aflerwa 
who shall have possession of it? But they will not have to fight for it! 
Every iron railroad which passes from one State into another, is a bond 
of union between them ; and along this track will spring up new States 
welded by great iron links to all their quarrelsome elder sisters, and 
ready to interpose with loving compromises, when ‘freedom shriekers”’ 
and ‘‘fire eaters”’ snarl at each other, and try to trample in the dust the 
stars and stripes that adorn our banner. 

There is nothing equal to good bars of American iron, for keeping 
together things that have a tendency to fly off at a tangent; and as a 
“union saver’’ alone, this railroad will be worth ten times its cost. 

The writer does not expect, in this short sketch, to do more than draw 
the attention of the thinking men who read the Journal of the Institute to 
this important matter. ‘The letter of Mr. Phelps, to which allusion has been 
made, has been printed both in Washington and in St. Louis, and should 
be perused by those who desire to see the question presented in a brief 
and compact form. Those who wish, however, to study the whole sub- 
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ject in detail, must be referred to the ‘‘Explorations for a Railroad route 
from the Mississippi River to the Pacific Ocean,”’ of which five large 
quarto volumes have now been printed by order of Congress, and seve- 
ral more are expected. They contain a vast amount of curious, interest- 
ing, and useful information in regard to the whole subject. 


On Railway Breaks.* By Mons. E. Guertin, of Paris. 

[From the Proceedings of the Institute of Civil Engineers, January 12, 1858.] 

It was stated, that the present system of break was essentially that 
which had been used, almost from the earliest period, for carriages on 
common roads,—namely, that of pressing blocks of wood against the 
tires of the wheels, so as to cause friction, either between the wood 
blocks and the tires, or between the tires and the rails. When the latter 
action took place, the maximum retarding effect was attained. 

In the oldest and simplest form of breaks, the block was suspended by 
a vertical lever from the frame of the carriage ; but for the better class 
of vehicles, a different arrangement had been recently much used, par- 
ticularly in England. This was the slide-break, in which the apparatus 
was supported entirely by the axle-boxes, and not by the carriage-frame, 
thereby avoiding the objections arising from the variable height of the 
frame under different loads, and from the interference of the breaking 
iction with the proper play of the bearing-springs. 

The sliding of the wheel-tires upon the rails caused much irregular 
wear and tear both to the rolling stock and to the permanent way. Va- 
rious plans had been proposed to remedy this evil, some of which were 
briefly noticed by the author, including those by Mr. Lee, in 1842; Mr. 
Bodmer, in 1844; Mr. W. B. Adams, in 1847; Mr. Dillon, in 1851; and 
Mr. Handley, in 1852; but it did not appear that any of these arrange- 
ments had been of practical utility, as the old method of breaking was 
still followed, when prompt retardation was required. 

The objectof multiplying the action of the breaking power had engaged 
the attention of another class of inventors, who had aimed at working 
simultaneously breaks fixed on several vehicles of the same train. In the 
ordinary system, the only breaking vehicles were the engine or tender, 
and one or two guards’ vans. 

In 1848, a plan of this kind was proposed by Mr. R. Heath. It con- 
sisted of break-blocks, applied to each carriage, and worked by a lever 
and weight; the weight being so adjusted as to put the requisite pressure 
on the wheels. When the breaking was not required, the levers were 
lifted by means of a tension-bar and chains extending the whole length 
of the train, and worked by a rack and pinion within reach of the guard. 
Another application of this prinetple was the simultaneous break, invent- 

ed by Mr. J. Newall, about 1853. In this apparatus the pressure was 
applied by a spiral spring, which was released by means of a series of 


=) 


rods, coupled continuously carriage to carriage, so as to form one long 


* From Newton’s Lond. Journ. of Aris, Feb., 1858. 
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spindle or bar, capable of turning on its axis. When a handle or catch, 
attached to this bar at one end of the train, was moved, the whole o! 
the springs were let go, and thus a simultaneous action of all the breaks 
was insured. ‘This plan had been tried on the East Lancashire Railway. 

Another point to which attention had been directed, was the manner 

of working the breaks, and the source of the power for acting on them. 
The employment of the steam pressure from the boiler for this purpose 
had been proposed and tried on the Continent. Hydrostatic pressure had 
been tried by Mr. Miles, in 1855, on the Shrewsbury and Hereford — 
way. Several ingenious but costly applications of electricity and electro- 
magnetism had also been tried, but without success. 

The author then proceeded to point out what he considered to be thi 
radical defects of the present system. The engine-driver, who regulated 
the moving power, and who ought also to have at his command all the 
means for Stoppit 1g the train, was obliged to communicate by signal with 
the break-guards, and to rely on their assistance for checking the velo ity. 
In nearly all the arrangements which had been proposed for rendering 
breaks self- -acting, it had been an essential condition that the engine-drive! 
should, in the first instance, stop or slacken his motive power, in order to 
bring, or at least prepare to bring, the break apparatus into action. Mr. 
Nasmyth, in 1839, proposed to take advantage of the pressure exerted on 
the buflers, when the engine- -power was st topped by the momentum or 
vis viva accumulated in the mass of the train. ‘This was the princi; 
adopted in the break proposed by the author. 

In 1846, the late Mr. George Stephenson introduced on the Liverpoo! 
and Manchester Railw ay ase fasting bufler-break, the princ pl wl 


had been described, in 1833, | by Mr. Robert Step henson, to the Committee 
of the House of Commons, on the original London and Birmingha m Bill. 
The break to which he adapted the self-acting apparatus was the ordinary 


one, with the friction-blocks connected by knee-jointed Jinks. ‘The hori- 
zontal shaft, working the knee-joint action, carried a short lever at each 
extremity, placed just outside the truck-frame, and acted on by a rod, 
communicating with the buffers. The moment any pressure caine upot 
the buffers, by the momentum of the train, the rods and levers caused 
the breaks to be forced against the wheels; and, by means of an inge- 
niously-arranged tension-spring, the force acting upon the break could 
be varied at pleasure. When it was intended to back the train, the ap- 
paratus was thrown out of action by a simple contrivance for raising the 
bar out of connexion with the buffers. 

The claim of the author was for carrying this principle into practice 
more effectually and beneficially than previously, and for removing some 
obstacles which stood in the way of its general adoption. ‘The most se- 
rious obstacles of these was the difficulty of throwing the break apparatus 
out of gear during the indispensable process of backing and shunting 
the trains. 

The author’s invention was described to consist mainly in an adapta- 
tion of centrifugal force, which perfected Mr. Stephenson’s break, and 
rendered it automatic. The lever on the break spindle was attached to 
the middle of one of the buffer-springs. When the buffer rods were 
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pressed in, this spring moved with. them, carrying inwards the end of 
the lever, and thus throwing the break into action. This intervention of 
the buffer-spring was important, inasmuchas it tempered the force ap plied, 
and so prevented any sudden strain, and consequent dislocation of the 
breaking apparatus. 

The facility of backing and shunting was obtained by means of a cast 
iron centrifugal clutch, attached to one of the main axles, on which it 
swung, revolving with the axle. When the train attained a certain velo- 
ity, the position of this clutch changed, and the forked piece attached 

) the cross-beam of the WI i -frame was raised. ‘The apparatus was 
then ready to be brought into play by pressure on the buffers. When 
the train was at rest, or was traveling at a speed below the determined 
velocity, the forked piece dropped down between the carriage-frame and 
the shoulder of the dra w-hook, and in that position prevented the inward 
motion of the buffer-spring a, which was necessary to bring the break into 
action. The train could then be backed or shunted without the break 
cling. 

This break apparatus had been extensively adopted a France, and 
was about to be tried on some English lines. It was simple, cheap, and 
effective ; and though useful for all trains, it was peculiarly ‘adapted for 
passenger-trains traveling at high velocities. In several instances serious 
accidents had evidently been avoided by the rapidity with which the 
breaks could be brought to bear upon all the wheels of a train 


Discussion.—January 19, 1858.—It was remarked that, in 1841, the 


ite Mr. George Stephenson had stated, before a select committee in the 
House of Commons, that breaks had a very important influence upon the 
safety of railway traveling, and expressed the opinion, that if a self-acting 


reak power could be brought to bear simultaneot isly upon all the car- 
ages in a train, it we ld be infinitely superior to a separate break and 
to each ec age, 

The non-success of many plans, which had been tried, was attributed 
to the desire to make them automatic, the apparatus for which prevented 
the free use of the break in shunting, or when standing in sidings. 

A description was then given of Mr. Newall’s system of breaks, which 
had been in successful operation, for the last five years, on the East 
Lancashire Railway, and which was fitted to all the rolling stock on the 
Manchester, Sheffield, and Lincolnshire, and on the St. Helen’s railways. 
It was also in partial use on six or seven other English lines, as well as 
on the Great Northern of France. This system was not intended to be 
automatic, except in such cases as the breaking loose of a portion of the 
train, or the liberation of the catches by some violent action. The guard 
or engine-driver could instantly and simultaneously apply all the breaks 
in a train, which were only kept out of action by a balance-catch easily 
liberated. In ordinary breaks, power was required to apply the pressure; 
but in Mr. Newall’s system, on the contrary, power was necessary to re- 
move il. 

Several applications of the same principle were described, including a 
tender, fitted with the hanging or flap break, with the long lever and 
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vertical spring, and the ordinary slide-break, with the rocking shaft, but 
with the spring placed horizontally under the Carriage, so as to have a 
direct motion upon the arm. The vertical spring arrangement was con- 
sidered the best. 

During the year 1853, two trains were run daily between Manchester 
and Colne, with a view of testing the comparative amount of ii jury to 
the railway and rolling stock, where a single ordinary break was used 
and where Mr. Newall’s bre: ak was employed. The result was, that after 
running 47,000 miles, the van-wheels of the latter, on being swung, were 
found to be worn equally; whilst the wheels of the ordina ry break-van 
had to be turned up thrice during the twelve months. 

The increased break-power enabled the train to be brought u 
a much shorter distance. With a train composed of ten carriages, ei 
of which were fitted up with Mr. Newall’s breaks, and two with ordina ry 


’ 


p with 
4: 


breaks—giving a gross weight of train, inclusive of engine and tender, of 


88 tons—on a level line, with one ordinary break applied, at a speed of 
40 miles per hour, the train was stopped in 800 yards. With two ordi- 
nary breaks applied, at a speed of 42 miles per hour, the train was stop- 
ped in 620 yards. With Mr. Newall’s breaks, at a speed of 50 miles, 
the train was stopped in 310 yards; at a speed of 48 mile s, in 192 yards; 
at a speed of 40 miles, in 138 yards ; and at a speed of 33 miles, in 120 
yards ; at a speed of 48 miles, in 37] yards, whe nd lescending, a, 1 in 40; 
at a speed of 45 miles, in 430 yards, when descending, 1 in 38; and at 
a speed of 38 meg in 281 yards, when descending, 1 in 532. In every 
case the ordinary break on the tender was used, 

A review was given of the various breaks that had been attem) 
and had been partially introduced, commencing with that applied by Mr. 
George Stephenson, in 1832, upon the Liverpool and Manchester Line 
which was described before a committee of the House of Commons, in 
1853, by Mr. Robert Stephenson. ‘This break was, at that time, proposed 
to be worked by the momentum of the train. 

Lord Dundonald’s system, in 1835, of reversing the engine and ear- 
riage frames from above to below the axles, and the use of sledge-breaks 
was also explained. 

Then came Mr. W. B. Adams, in 1838, with a system of breaks, t¢ 
act by nipping the upper tables of the rails between two horizontal bars, 
like a parallel ruler. 

In 1839, Mr. James Nasmyth, whose self-acting breaks were tried o 
the Leeds and Manchester Line. These breaks acted through the me- 
dium of the buffer-rods, but they had such serious defects as prevented 
their general use. 

In 1840, Mr. W.B. Adams specified a system of breaks, acting through 
the buffer-rods, and the same principle was again tried in 1852, by Ma- 
jor Robbins; there were, however, inherent defects which precluded 
success. 

In 1842, Mr. Lee brought forward a break, which was subsequently 
tried on the Eastern Counties Railway ; it was a sledge-break ; but like 
those of Mr. Bodmer, in 1844, and of Mr. W. B. Adams, in 1846 and 
1851, it was not successful. 
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In 1852, Mr. Handley’s breaks were applied to tank-engines on the 
Eastern Counties Railway. They were somewhat similar to those of Mr. 
Lee, but at great speeds, fracture appeared to be inevitable. At about 
the same time, Mr. D. Gooch applied sledge-breaks between the driving 
wheels of a tank locomotive, but that system was abandoned. 

Mr. Newall’s system of breaks varied from all these in two important 
particulars :—every carriage of the train could have breaks applied by 
the guard, and all the breaks were previously prepared for instantaneous 
action, in case of emergency. ‘The disadvantages were, in its being ne- 
cessary to connect all the breaks together by a continuous length of 
shafting. [t was admitted, that the advantage of applying the breaks by 
the agency of springs was fully attained, although the breaks could not 
be called self-acting, inasmuch as the manual labor of winding up the 
racks and throwing olf the catch was always necessary, except where 
provision was made for putting on the breaks by means of an inclined 
plane, upon which the shaft touched in traveling over it. 

Mr. Chambers’s break, which had been trie d on the North London 
Railway, was described :—A wheel was applied beneath the carriage 
irame, so as to slide longitudinally, and a short leather band passed from 
this wheel to one of the axles. By aslight pressure on a Jever, the guard 
moved the wheel forward, so as to tighten the band on the axle, when 
the wheel moved round and acted upon the breaks. Here the force of 
momentum was used to apply the power very gradually. 

Mons. Lefevre applied the momentum through the buffer-rods, by the 

f one of the buffer-springs, which was made to slide for ward in 
its bed. In this system there was not any mode of lifting the breaks out 
ff gear when it was necessary to back the train, unless it was done by 
| a connecting process was needed in making up the train. ; 
Mons. Guérin’s breaks acted by the momentum of the train through 
the mediun of the bufler-spring, which was also made to slide forward, 


but with the important difference from all the others, of the momentum 
of the train being made to act upon a centrifugal governor on the axle 
of one pair of wheels; this contrivance enabled a lock-bar to be thrown 
in or out of gear, and so to regulate the action of the breaks, without any 
tnanual labor, as to permit the backing of the carriages, and to do away 
with any continuous connexion. 
It was evident cw in all the self-acting breaks acting ¢ through the 
bufl oe engine and tender were the fulcrum of re- 
sistance on which the momentum must impinge. It was fount | in prac- 
tice, that the momentum of four carriages was requisite to give sufficie nt 
pressure on the breaks; thus several carriages not being acted upon, 
a hand-break became necessary. For this purpose, therefore, Mr. 
Chambers’s break seemed to be best adapted, as requiring little hand 
power, 
he skidding of the wheels was no doubt a great evil, to be avoided 
by any means. It was believed that a sledge-break acting on the rails, 
through the agency of springs, by the action of the buffers, was the true 
principle yet to be worked out. By such a process the wheels and the 
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rails would both be saved from injury, and the automatic regulator of 
M. Guérin was a piece of mechanism that could not be dispensed with, 

Several engineers had recently made a journey to France expressly to 
examine Gueérin’s break, and they were able to bear very excellent testi- 
mony to the merits of the system, which had been applied to two hun- 
dred carriages on the Orleans Railway alone, and during upwards o{ 
three years had been generally approved. 

It was noticed as a peculiarity, that soft cast iron was used instead of 
wood for the break-blocks, and if it did not produce a bad effect upon 
the tires, the substitution would be economical. 

It was observed, that there were cases, when the proper moment for 
applying the breaks could only be perceived by the driver or by the 
guard, separately or simultaneously. It appeared that Newall’s break 
could be so used, but it was doubted whether under Guérin’s system, 
which acted only by the pressure of the buffers, the same effect would 
be as quickly obtained. 

In case of a train of carriages getting off the rails, on longitudinal 
timbers, a distance of a quarter of a mile had been known to be passed 
over before the train was brought to rest. Now with breaks that acted 
too rapidly, the danger was, that the carriages would be thrown upon 
each other, and great injury would ensue. In such cases the application 
of automatic breaks was questionable. 

In ordinary trains, the breaks were now only attached to the guari’s 
van and the tender. If, therefore, by the new system, automatic breaks 
were to be applied to the carriages, they must be adapted to all; as in 
the making up of mixed trains, it would be inconvenient to have only a 
partial adaptation. Both Newall’s and Guérin’s plans were simple and 
were adapted to their purposes ; the latter being rather the simpler of the 
two; and they certainly merited a full experiment. 

High eulogiums were passed upon the ingenuity of both systems, and 
whilst it was admitted that they were susceptible of being made very 
useful, their adoption must not be forced upon railway companies until, 
by continued use for some considerable period, their merits and capa- 
bilities were fully developed. 


Extracts from the Twenty-third Annual Report of the Trustees of th 
Philadelphia Gas Works, to the Select and Common Councils of t/ 
City of Philadelphia, for the year 1857. 
The Trustees of the Philadelphia Gas Works, in presenting their 

Twenty-third Annual Report, have the pleasure of exhibiting, in an 

intelligible form, a clear and comprehensive statement of the financial 

and effective condition of one of the most successful enterprises evet 
undertaken by a municipal body. 

From their inception in the year 1835, to the present time, the his- 
tory of these works has formed part of the archives of the City, and 
has been laid open to public inspection from year to year, in minute 
detail, without the slightest reserve. 
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When the erection of the works was first authorized, many of our 
most esteemed and intelligent fellow-citizens entertained grave doubts 
as to the propriety of such an undertaking, even on the moderate scale 
then contemplated ; and the consent of a inajority in Councils could 
be obtained only on conditions which should keep the City Treasury 
free from liability on account of the enterprise, and, at the same time, 
place its management entirely subject to the control of the corporate 
authorities. 

So imperfect were the arrangements then adopted in other cities for the 
manufacture and distribution of gas, that its use was believed to be neces- 
sarily limited to public or open business establishments; its most ardent 
advocates did not assert for it any claim to extensive domestic use. 

An aim kept steadily in view in the construction and management 
of the Philadelphia Gas Works, was to remove the defects and dangers 
which formed the chief obstacle to the general use of gas for all the pur- 
poses of life 

In their selection of officers and agents to carry their ideas into prac- 
tical effect, the original Board of Trustees were so peculiarly fortunate, 
that the improved methods first adopted in the early construction and 
subsequent enlargement of the establishment, have long been esteemed 
models, and adopted as such aimost universally. 

Among the various meee ements originating in the Philadelphia Gas 
Works, one of the earliest after they went into operation, was the esta- 
blishment of a prescribed rule for the regulation of the size and mate- 
rials of the pipes and fittings used for distributing the supply of gas to 
ine consumers. 

There had previously been no definite regulation known or practised, 
an | great inconveniences had been experienced for the want of it. At 

he request of the Trustees, the present Engineer of these works insti- 
tated a scientific investigation of the subject, and computed the prac- 
tical formuls: from which he derived our present regulations. And it is 
worthy of note, that their adaptation to their intended object was so 
complete, that after the test of twenty years’ experience, no reason has 
been found for making the slightest variation in them, and they have for 
many years been univ -ersally accepted as an authoritative rule, not only 
throughout the United States, but in many foreign countries. 

The Philadelphia Gas W orks first introduced the system of giving 
increased purity to their gas by means of refrigerating jets thrown into 
the gas while hot, and arranging the condensers in multifold series of 
small pipes, instead of increasing the diameter of the condenser pipes, 
as the make of gas increased. The advantage of this system has been 
made very apparent by the contrast of its ‘results with those of the 
works in the Fifteenth Ward, where the old-fashioned condensers are 
in use. The gas passes from these so imperfectly freed from ammoniacal 
and other condensible vapors, that it loses greatly in volume after reach- 
ing the street mains, and produces thus a large apparent loss or waste. 

The loss, even after closing all the leaks that have been found, being 
about four times as great as in the City Works ; where the more perfect 
preparation of the gas, before measuring it at the works, conjoined with 
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reat care in laying the street pipes, reduced the loss to an average of 
ess than three per cent. a year. is 

The loss at the Fifteenth Ward Works, before the leakage of their 
pipes was remedied, reached about 20 per cent. per annum, and even 
after many of the leaks have been discovered and stopped, the condensa- 
tion is so great as to make the whole loss of the entire consolidated works 
reach nearly six per cent. The system of condensation at the new works 
in First Ward is the same as was used in the works in the Ninth Ward. 
In some other respects, however, these new works are greatly improved. 
The arrangements for hoisting and storing coal save about 25 cents a 
ton in handling this heavy article. The settings of the retorts render 
them much more effective, so that with the same retorts, labor, and 
fuel, they yield a much larger quantity of gas. 

The pneumatic exhausters, by relieving the retorts of the great pressure 
of the nascent gas, have increased the yield of gas from the ton of coal 
nearly five per cent., and have improved its quality by diminishing the 
loss of the rich hydrocarbons which are usually deposited in a thick 
coat of carbon on the interior of the retorts, thus wasting gas and im- 
pairing the capacity of the retort. By the use of these exhausters we 
have been enabled to dispense with the counterweights of the gas- 
holders, and thus obtained much greater control over the proper regu- 
lation of the pressure in the street mains. To guide the workmen in the 
exercise of this contro] over the pressure, instruments for recording the 
pressure at all hours of the day and night, have been introduced at 
various points, and it is proposed to increase the number of these as 
may be required from tiie to time. 

The large gas-holder in First Ward has completely fulfilled ever, 
expectation, working with perfect ease and regularity, and is quite as 
manageable as any of the small ones, while its eost for cubic foot o: 
storage is very much less. 

The total cost of the Works to Jan. 1, 1858, is $2,731,867-86. 0: 
this amount, $1,836,300 have been paid by the loans authorized for the 
Trust, and the sum of $450,000 credited to the City of Philadelphia, as 
the cost of the Spring Garden, Frankford, West Philadelphia and Moya- 
mensing Gas Works. Of the balance, the sum of $384,526°86 has been 
paid out of the profits of the Works, and $61,051 borrowed temporarily 
from the Sinking Fund. The Sinking Fund now amounts to the sum oi 
$890,920-70, so that the real indebtedness for them is only $1,395,379-30. 
If held by a stock company, the profits of 1857 would have given a 
dividend of about 8 per cent. on the gross capital of $2,731,867:86, or 
14 per cent. on the present net capital of $1,395,379-30. 


ENGINEER’S REPORT TO THE TRUSTEES OF THE PHILADELPHIA GAS WORKS. 


The undersigned has the honor to lay before the Board of Trustees, 
his Twenty-second Annual Report of the condition of the works con- 
fided to his care, and the results of their operations during the year 
jast closed. 

The several factories belonging to the Trust have produced, in the 
year 1857, 469,067,000 cubic feet of gas; of which 185,810,000 cubic 
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feet were made at the works in the First Ward, 173,279,000 in Ninth i$ : 
Ward, and 109,978,000 in Fifteenth Ward. 1 
The whole quantity that has been made under the Trust, from its ; 


commencement, is over thirty-one hundred million cubic feet; or, in 
exact figures, 3,198,058,000. The increase of production over the pre- 
vious year 1s over thirty-four millions, or nearly 8 per cent. 

The materials used in making gas in the ‘several factories, are as 
shown in the annexed tabular statements : 


Ist Ward. 9th Ward, 15th Ward. Total 
Tons. Tons. Tons. Tons 
Coal in store January Ist, 1857, . 11,448 16,288 345 28,081 
bought in i857, , ‘ : 18,841 8,076 12,111 39,028 
30,289 24,361 12,456 67,109 ; 
Coal carbonized in 1857, , ‘ 17,949 17,950 11,737 47,636 ; 
\llowance for three years’ waste, . 235 235 § 
Coal in store January Ist, 1858, . 12,340 6,414 184 19,238 
30,239 24,364 12,456 67,109 ig 
Bush. Bush. Bush. Bush. ¢ 
Coke on hand January Ist, 1857, 180,000 5,000 25,000 210,000 
made in 1857, ‘ ‘ . 657,458 664,952 419,256 1,641,666 
737,458 669,952 444,256 1,851,666 7 
Coke used under retorts in 1857, 242,744 370,501 268,358 881,602 
“ “ in office, yards, &c., 65,957 12,680 4,450 83,087 
sold, . ‘ ° 197,757 261,603 167,483 626,843 
“ stock on hand Jan 1, 1858, . 231,000 25,168 3,965 260,133 
737,458 669,952 444,256 1,851,666 


There has also been used 128,930 bushels of lime in purifiers, and 
1717 cords of wood. 
The maximum number of retorts continuously in use at the works in 


First Ward, was 126; in Ninth Ward, 162; and in the Fifteenth Ward, : 
99. The average being, in the First Ward, 85}; in the Ninth Ward, 3 
104} ; and in the Fifteenth Ward, 75}. The greatest number at work : 


at one and the same time, in all these works, being 384, 
The largest daily average yield of each retort in the year was: 
7200 feet at the works in First Ward. 


5700 “ * Ninth Ward. o 
4668 “ o Fifteenth Ward. $: 
The largest quantity from each pound of coal respectively made for * 
any full day’s work : a 
1-83 feet at the works in First Ward. é; 
4-64 “ ae Ninth Ward. B 
160 “ Fifteenth Ward. , 
‘The number of meters and service-pipes put in at new places, has been: | 
In the wards comprising the Old City, ‘ 297 .; 
“ “ Spring Garden and Penn, . 321 , 
“ “ Moyamensing, : , 70 
Twenty-third Ward, ‘ ‘ ° 15 Fa 
“Twenty-fourth Ward, ‘ ‘ ° 31 
734 re 
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Making a total of meters and services set during the year 1857, seve; 
hundred and thirty-four; and the whole number now in use, twenty-five 
thousand one hundred and eighty. 

The number of applications registered during the year, has been: 

In the Old City, including Moyamensing, 


8215 


In Spring Garden and Penn, ‘ : . 1999 

In Twenty-third Ward, 2 . P 76 

In Twenty-fourth Ward, : ‘ ; 214 
In all, . ‘ 55 


Deducting from these, the removals and discontinuances, amounting 
to 4744, and adding the number of previous consumers, shows th 
whole number of gas consumers, at the present time on the books 
the Trust, to be 26, 304. 


The lights added during the year, are as follows: 


Old City, P r ‘i 10,210 
Spring Garden and Penn, ‘ . 5,614 
Moyamensing, ‘ : , , 687 
Twenty-fourth Ward, : ‘ ; 535 
Previously in use, : ; , ~ 315,441 

Total, ‘ ‘ ‘ ‘ 332,487 


The public lamps now in use, amount, in all the wards supplied from 
these works, to 3810; adding these to 18,442 private lights supplied 
through the pipes of the Southwark Gas Company, and 5963 private 
lights. supplied through the pipes of the Germantown Gas Company, 
makes the aggregate of 357,729 lights receiving gas from these works. 

In the Twenty- -third W ard, there are 2973 private, and 57 public 
lights supplied with gas from the Northern Liberties Gas C ompany. 

The length of street mains laid during the year, has been 2682 feet 
and the entire length of mains belonging to the Trust, is 1,134,90 ; 
feet, or nearly 215 mniles. 

In pursuance of the directions of the Board, the extension of thi 
street mains and service-pipes was suspende: 1 early in the spring, e _ pt 
in those cases where the applications had been registered at “ey fice 
prior to the resolution of the Board, and in such others as the parties 
were desirous of having the work done at their individual expe nse 

The additions in this department have consequently been small it 
comparison with former years; a state of things that must continue unti! 
Councils shall have taken action on the subject. All new work of con- 
struction, in other departments, was also brought to a close as early as 
was practicable, without detriment to the works; as soon as the few 
outstanding bills are settled, the construction account will be virtually 
closed. 

This pause in the growth of the works, marks one of the stages ol 
progress, at which it may be useful to take a brief but comprehensive 
view of their extent and condition of effective capacity, and by collating 
these, with the outlay of capital, obtain a scale or standard by =, a 
fair comparison may he drawn between these and other Gas Works, in 
those important particulars. 
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An additional reason in favor of such a review at the present time, 
may be derived from a question raised in Councils a few months since, 
as to the relative economy manifested in the construction and conduct 
of the City Works, in comparison with a neighboring establishment, the 
management of which had been pronounced to be in accordance with 
the economical principles that prevail in the affairs of individual capi- 
talists. 

A series of interrogatories propounded for the solution of the above 
questions, required for their full and accurate answer a careful examina- 
tion and dissection of accounts, extending through many years. 

By using the results of this laborious investigation for our present 
purpose, they can be recorded in a shape that will make them accessi- 
vle and available for similar comparisons with any other works in the 
country. 

The statistics thus compiled, will be found further on in this report, 
collated in such way as to present their relations in various essential 
points. 

The only important additions to the buildings and apparatus during 
the past year, have been the erection of the permanent machinery for 
supplying the works in First Ward, and the families there resident, with 
water, the fitting-up of the several tenements, so as to accommodate an 
increased number of families of the workmen, and the extension of the 
railway tracks at Ninth Ward, for the more convenient reception of the 
supply of coals. 

In the regular operations of the factories, nothing has occurred re- 
quiring special notice ; the results in all departments having been almost 
identical with those before reported. 

The large gas-holder has given further proof of the good qualities de- 
scribed last year, having undergone the test of several storms of great 
violence, when raised to its utmost height, and presenting an elevation 
of over ninety feet, to the action of the gale. Its great utility, as a con- 
trolable regulator of supply to the street mains, is shown by the indica- 
tions of the local pressure registers, which exhibit a steady maintenance 
of the appointed pressure, during the hours of maximum consumption 
at points many miles distant from the works. 

From the open retort settings described last year, like favorable results 
have been obtained, and preparations are making to extend their use 
throughout the First Ward Works. 

The cellular retorts, for producing gas from vegetable materials, have 
in like manner been successfully worked throughout the year; confirm- 
ing the opinion heretofore given respecting their profitable use. An opin- 
ion now based upon a practical trial continued through three years, 
with a production of nearly thirty millions cubic feet of gas. 

After this lengthened experience in the use of this apparatus, it can 
no longer be regarded as an experiment ; the profits arising from it have 
more than repaid its cost twice over, and the important commercial 
advantages contingent upon its possession, are such as to make its con- 
tinuance a measure o_ wise policy. 

A few days after the publication of the last Annual Report, the line 
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of electric telegraph connecting the various stations and offices, was 
put in operation, and has since been in constant use as part of the essep- 
tial machinery of the works, realizing in full measure all the advantages 
anticipated from its adoption. In addition to these, it has also served 
as a medium of connexion with the principal police stations; whereby 
the two departments, in both of which unceasing vigilance by night as 
well as by day, are necessary, have been enabled to render mutual ser- 
vices, highly beneficial to both. 

For the prompt courtesy with which every needful facility has been 
aiforded in this connexion, acknowledgments are due to the Mayor of 
the City and his officers, as also to the intelligent Superintendeat of th: 
Police Telegraph, and the officers in his department. 

Before proceeding to compare the rates of cost and value of the Cit, 
Gas Works with those of the Northern Liberties Works, I may b: 
allowed to state, that such comparison has not been instituted volun- 
tarily on my part; but having been attempted by others, and strongly 
insisted on, as a proper test of the relative economy exhibited in privat 
and public works, it became a duty not to be disregarded, to folloy 
up the comparison to such extent as would elicit the whole truth, and 
secure equal justice to all parties. ‘The data used in forming the seal 
of relative cost and value, are all susceptible of proof by reference | 
the official records of the two establishments, and most of them are 
matters of public record, being from the same sources as those given in 
the recent report of the Committee of Councils.* 

In the annual reports to Councils, the statements of expenditures 
not give the cost of the several paris of the factory and gas store-roon 
as Separate items, but include the whole of these departments in on 
sum. For this reason, their value for collation must be stated in suc! 
manner as will represent the whole in one combined term. ‘This can | 
done approximately by adding together the cubic feet of their capacity 
for daily manufacture of purified gas, and the cubic feet of store-room. 

A comparison will first be made between these items of value and 
cost, for the new works in the First Ward; next for those of Norther 
Liberties, and afterwards between the same items for the entire City 
Works. 

As the various parts of the City Works have been fully described i 
previous reports, it is unneeessary to repeat that description here, a 
simple statement of those dimensions which measure their useful capa- 
city, being all that is required for a comparison between their effective 
value and cost. The dimensions and capacity essential for this purpose, 
are those of the retort-house, the purifying apparatus, the station meters, 
and the gas-holders. The first two constitute the factory proper, and the 
last are indispensable adjuncts. 


Beside these, are various other parts, not absolutely necessary, but 


highly important as auxiliaries, which add to the value and economy o! 
the results. In First Ward, the cubic dimensions of the retort-house are 


* Those for the Northern Liberties Works, are necessarily limited to their reports i: 
1856, as that is the period at which they have furnished the only recently recorded in 
ventory of the dimensions and quantity of their apparatus. For the City Works, the 
statements are brought down to the close of the past year. 
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550,000 feet, containing two benches, in each of which are twenty-four 
beds of large retorts, from which has been obtained 25,000 cubic feet 
of gas per day per bed, making 600,000 to the bench, or 1,200,000 
per day, if all were in operation. ‘The daily capacity is taken at 1,000,000 
cubic feet. 

The purifying apparatus is in a building whose cubical content is 
200,000 feet. There are twelve dry lime boxes, whose joint area is 
1500 square feet, giving, with three layers of lime, 4500 feet of lime 
surface; and eight wet lime cylinders, with 1300 feet of cubic capacity. 

As it is known from practical experience, that with gas from good 
coals of average purity, each square foot of lime surface contained in 
the ordinary quadruple series of dry lime boxes, will suffice for the puri- 
fication of ten cubic feet per hour, the capacity of the above is equal t 
15,000 feet of gas per hour, or 1,050,000 feet per day. 

The wet lime cylinders add considerably to the efficiency of the appa- 
ratus, but as this addition is not more than is often needed by the occa- 
sional increased impurity of coals, the safe practical limit to their entire 
capacity 1s 1,000,000 feet per day.* 

The gas-holder is a little over 160 feet in outer diameter, and 94 
feet total height of the two sections, containing 1,800,000 cubic feet : 
the sum of daily make and storage being 2,800,000 cubic feet. ‘The 
entire cost of these structures, completed and in operation, including 
work-shops and other out-buildings, and all incidentals, and the repairs 
of damages by storms and accidents, has been $390,064°45, which i 
equal to 13,% cents per cubic foot of the joint amount of daily manu- 


facturing Capacity and storage. 


The remaining parts of the new works now to be described, are not 
absolutely necessary for carrying on gas making operations, as are the 
foregoing, but, as before stated, they are important auxiliaries, some of 
which should be provided in every well managed establishment, and 


all highly useful at the First Ward station. They comprise the coal 
stores and their railways and machinery; the wharves for landing coals 
and other materials ; the pumping machinery and water pipes, for raising 


and distributing this important element over the entire premises; the 
pneumatic exhausters, t 
tar; cars and carts, and tools of various kinds, and the feneing and 
grading, and sewerage of the property. 

In proof of the usefulness of some of these improvements, there is no 
need of argument; the wharves and the water works are almost indis- 
pensable, for without them, there would exist embarrassments well nigh 
insurmountable. ‘The coals, if not stored under cover, would be satu- 


rated in winter with water and ice, whereby much of the best parts of 
? 


the gas would be destroyed. 

To avoid this serious loss, store-houses of great extent have been pro- 
vided at both the old and the new works, sufficient to store the entire 
winter’s supply of coals; the whole area of roofing being nearly three 

* At the Ninth Ward station, there being no wet lime purifiers, a much larger allow- 
ance of dry lime surface has been provided; the ratio being one square foot of lime 
surface to five feet of gas per hour, which is found sometimes to be necessary to guard 
against the occasional impurities of the coal. 


= . , . 
i¢ lime kiln, and the large tanks for storage of 
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acres. At the old works, the original arrangements were made without 
any adequate knowledge of the vast magnitude they were to reach, and 
the coal stores have consequently been driven so far off, as to be very 
inconvenient ; the coals have to be carted into them and trimmed by 
hand, and when wanted for use, must be again loaded into carts and 
hauled a quarter of a mile to the retort- house, where they are once more 
shoveled into charging trucks, before weighing. 

At the new works, the plans are laid out so that whatever the mag- 
nitude, within any reasonable probability, the coal stores may be located 
close to the retort-houses ; the coals loaded in iron cars, being raised by 
a hydraulic hoister to a railway at the top of the store, from which they 
drop into a self-trimmed pile, filling the store completely to the roof. 
An important saving of expense arises from thus avoiding all interme- 
diate handlings of the coal after it has been delivered into cars upon 
the wharf, and all carting to and from the stores: the latter being so 
near the retort-house, as to allow the charging trucks to be run directly 
to the coal pile. 

As the use and advantages of the pneumatic exhausters have been 
described in a former report, nothing need be added respecting them, 
further than to state, that they perforin quite satisfactorily their intended 
function of saving a considerable quantity of gas that would be lost by 
leakage, and carbonaceous deposit in the retorts. On several occasions, 
when the exhausters have been stopped for adjustment and repair, oppor- 
tunities have been afforded to test their efficiency in these respects. ‘The 
making and transmission of gas has proceeded without interruption on 
these occasions, but the yield of gas from the coals was perceptibl) 
diminished. The cost of all these portions of the works, with all inci- 
dentals, and also including the sums expended in repairing and fitting 
up old tenements for the accommodation of eight families, has been 
$129,108-80. Adding this to the amount before stated, as the cost of the 
factory and gas-holder, shows the entire cost of all the ce a 
at the First Ward Works, to be $519.173-25, which is equal to 18 
cents per foot of their combined capacity of maximum daily make and 
store-room. 

Several of the items of these expenditures belong as much to the 
future extension of these works as to the present; to this class belong 
the wharves, the water machinery and pipes, the grading and the sewer- 
age; but as their completion at this time was important and almost 
necessary, their cost is properly chargeable to the existing works. 

Measuring in like manner the sev eral parts of the Northern Liberties 
Gas Works, as existing when the inventory was furnished for the Com- 
mittee of Councils, we find the cubic dimensions of their retort houses 
to be 130,000 feet, or a little more than one-fourth those of the First 
Ward, containing 29 beds capable of making 10,000 feet of gas each, 
per day, or 290,000 feet, if all were in action. The purifying apparatus 
is in a building of 25,000 cubic feet content, and consists of four dry 
lime boxes, whose joint area is 241} square feet, giving, with three 
layers of lime, 724} feet of lime surface, which, at the usual allowance 
of 10 feet of gas per hour for each square foot of lime surface, is com- 
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petent to purify as a maximum, 7245 feet per hour, or 174,000 cubic 
feet per day, if coals of good quality were used. With impure coals 
the quantity that could be properly purified must be much less. 

Of the number or size of station meters, no account is given in the 
inventory ; but it may be supposed that these, and the work-shops and 
other out-buildings, are suitably proportioned to the parts described. 

For the capacity of the factory, the limit in practice will be found in 
the extent of the purifiers, for no well managed works will venture for 
any time to send out more gas than can be purified, as such wholesale 
poisoning would subject the parties to severe legal penalties, 

But for a computation of cost, a quantity representing the mean of the 
capacity of retorts and purifiers might be admissible. In the present 
case, that would be a mean between 290,000 cubic feet and 174,000, 
which is equai to 234,000 cubic feet. As, however, in the interviews 
for negotiating the sale of their works, the Trustees claimed for them a 
capacity of making 300,000 feet per day, that quantity has been admitted 
into the comparison. Their gas-holders are shown, by the statement of 
their dimensions in the inventory, to contain 340,600 cubic feet ; making 
the joint amount of the capacity for make and storage 640,000 cubic 
feet. The cost of which, as stated in their previous annual report, was 
$161,396°19, or 25 cents per foot. 

From the foregoing statements are derived the following comparative 
results : 

The works in First Ward, without the extraordinary structures and 
preparations for future extensions, have cost, per cubie foot of joint 
capacity for making and storing gas, not quite 14 cents; with all these 
added, 185 cents. 

The Northern Liberties Works, with insufficient means for purifica- 
tion, cost 25 cents. 

It has been stated that, since the publication of the report of the 
Committee of Councils, the ‘Trustees of the Northern Liberties Gas 
Works claim to have, at this time, a capacity for making 400,000 feet of 
gas per day. Should there have been such addition to their apparatus 
as will give this capacity, there must have been an increase of expen- 
diture, which will be shown in their next annual report, and will give 
a ratio of cost and capacity not differing materially from that above 
shown.” 

The older City Works, of Ninth and Fifteenth Ward stations, com- 
prise four retort-houses, of which the united capacity for making gas, as 
found by actual working, is equal to 1,700,000 cubic feet per day. 

The cubic content of the purifying houses is 300,000 feet, containing 
28 dry lime boxes, with an aggregate lime surface of 14,000 square 
feet; sufficing, at the ratio of 10 feet of gas per hour for each foot of 
lime surface, for purifying 140,000 cubic feet per hour, or 3,360,000 
feet per day. Their united storage room is 2,200,000 cubic feet. Leav- 


* The annual report ef the Northern Liberties Gas Works, to January, 1858, pub- 
lished since the above comparison was made, states the capacity of daily make to be 
400,000 cubic feet, and the entire expenditure on account of Works to be $172,311-67. 
Computing their relations as before, shows their outlay for Works to be, at this time, 
234 cents per cubic foot of joint capacity of daily make and storage. 


238 Civil Engineering. 


ing out of the account the superabundant purifying surface, there re- 
mains a joint capacity of storage and daily make equal to 3,900,000 
cubic feet, at a cost of $834,623-12, or 214 cents per foot, which sums, 
added to those representing the First Ward Works, makes a total joint 
capacity of 6,700,000 feet at all the stations; the whole expenditure on 
which has been $1,353,796°37, or 20} cents per cubic foot. 

Should the effective capacity of manufacture be rated according to 
the ability to furnish pure gas, it will be perceived that the City Works, 
claiming 10} times the capacity, with a cost 8} times that of the others, 
have, in this most important respect, over 25 times their effective capa- 
city. 

In the outside departments of street mains, and services and meters, 
the comparison can be made in brief space, the details being given at 
large in the several reports. 

In the City Works, the aggregate weight of street mains is 13,115 tons, 
their whole cubic content being 185,500 cubic feet, which is equal to 
2,115,000 lineal feet of four-inch pipe. The cost of these mains has 
been $824,088-09, which is equal to $62°92 per ton, or $4°45 per cubic 
foot of content, or about 40 cents per lineal foot, if reduced to four- 
inch. 

The meters set have an aggregate capacity of 150,911 lights, being 
equal to 15,091 ten-light meters; and have cost $277,410-60 when set, 
or at the rate of $18°50 for a ten-light meter. 

The number of services introduced is 25,180, averaging about 3-inch ; 
their cost has been $221,801-09, or $8°80 a piece. In the Northern Liber- 
ties, the street mains reported in their inventory, had an aggregate weight 
of 742 tons; their whole cubic content being 6840 cubic feet, which is 
equal to nearly 78,000 feet of 4-inch pipe. ‘Their cost was $53,123-15, 
or at the rate of $71-50 per ton, or $7°76 per cubic foot of content, or 
68 cents per lineal foot reduced to four-inch. 

The meters reported were of an aggregate capacity of 10,111 lights, 
equivalent to 1011 ten-light meters, and cost $27,341-:22 when set, o1 
at the rate of $27:06 for a ten-light meter. 

The number of services introduced was 2427, averaging about }-inch; 
their cost was $33,307°50, or $13°72 a piece.* 

As figures properly applied generally tell their own story, there is no 
need of adding argument to mathematical demonstration. From the fore- 
going figures, it will be perceived that if the works and pipes of the 
Northern Liberties Gas Company have been constructed with due regard 
to economy, a proposition which is not denied, the same claim cannot 
be denied to the City Works, in which a much greater effective capa- 
city and quantity of material has been obtained with less than a cor- 
responding increase of expenditure. 

In the First Ward, the cost of construction was considerably increased 
by the want of suitable residences for the workmen, within convenient 
distance, and the same difficulty still exists. Only a few families can yet 


* In the cost of the several works, no account is taken of the price paid for land, nor 
for the public lamps furnished to the City free of cost. By adding these to the amounts 
given above, the whole cost of each establishment will be found to correspond with the 
aggregates reported to Councils. 
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* 
be accommodated near the works, and the men employed must, conse- i 
quently, lose much time in going to and from their work, or must be : 
conveyed at the expense of the Gas Works. 


Respectfully, Joun C, Cresson, Engineer. 


Philadelphia Gas Works, January, 1858. 


For the Journal of the Franklin Institute. 
On the Test of Duty adopted for the Brooklyn Pumping Engines. A 
By Samuet McE roy, C. E, ; 


In arranging the engine specification of the original contract for the 
Water Works, the general sizes and capacity were governed by the 


amount of daily supply proposed. The class of the engines was also i 
determined after the favorite form of the English school, and with some + 
modifications, involving similar principles of action, these are now under Xj 


construction. To guard the city from defective work, extravagant con- 
sumption of fuel, &c., the minimum standard of ‘ duty” was fixed, and 
minimum sizes were determined for the engines and boilers. i 

In preparing more recently the sub-contract specifications, it became eG 
necessary to designate in terms which leave no room for question, the 
precise character of the several parts of the machinery, and the precise 
nature of the duty required, with the method of its determination. The 
basis of the problem of ‘‘ duty,”’ therefore, is to fix the precise amount 
of labor to be performed by the boilers, engine, and pumps, with the 
combustion of a pound of coal. This problem involves the following 
general principles: 

As the pumping machinery complete, includes the boilers, the engine 
proper, and the pumping apparatus and force tube, it follows that the 
performance of each must affect the result in “duty.” 

With the same pump load and attachments, and the same engine, the 
different action of various patterns of boilers will affect the results from 
the same weight of coal. 

With the same pump load and attachments, and the same style of 
boilers and weight of coal, the varied efficiency of different classes of 
engines will affect the losses by friction, the gain by expansion and 
otherwise, between the cylinder or boiler, and pumps, and consequently 
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the result in duty. bs 

With the same boilers and engine, and for the same amount of dis- ' 
charge under the same lift, the pumping load may be seriously increased v3 
or diminished by changes in the size, line, or length of force tubes, suc- «, 
tion tubes, valves, and other pump attachments, affecting the result in f 
duty. i 


Extending this analysis still farther, it becomes evident that the duty 
is affected by the 
Quality of coal used, 7 
Weight of coal used, 
Economy and rate of steam generation, 
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Friction of steam pipes and chests, 
Expansion of steam in the cylinder, 
Frictional resistances of the engine, 
Frictional resistances of pumping apparatus, 
Quantity of discharge of pumps, 

Water load of pumps. 

These items may be variously subdivided, and demonstrate that while 
the general results in ‘* duty,” may be determined in an engine cow- 
plete, its analysis in the several parts, or in comparing one engine with 
another, is a delicate task ; one which it is advisable to simplify, in con- 
trolling a question of contract acceptance, or testing practical results, 
With a brief notice therefore of systems of testing the duty of pumping 
engines, heretofore used in this country and in England, we propose to 
show how far this analysis is provided for in the engines now under con- 
tract, as to the boiler room, the engine room, and the pump room. 

Rejecting questions of comparative cost in coal, evaporative power, 
gravity, &c., as irrelevant at present to the question of actual coal com- 
bustion, we find several systems of experiment adopted in particula: 
cases of examination, so far as the boiler room is concerned. As our 
limits will not allow full quotations of the individual trials noticed, « 
synopsis will be made of the cases in point. 

In 1837, a trial was made by Mr. Wicksteed of an engine at the Holm- 
bush mines. ( 7rans. Inst. Civ. Eng., vol. ii.) ‘To determine the coal con- 
sumed, 94 pounds of coal were weighed, the boiler fire was worked 
as low as possible without stopping the engine, the counter and tie 
were taken, the 94 pounds of coal were thrown on the grates, and as at 
the end of 2} hours, “ the fire was lowering, and the speed of the engine 
reducing,” it was assumed that the charge of coal was consumed, and 
the counter was again taken to determine the number of engine and 
pump strokes produced by it. 

It is evident, in such a case as this, that the time of this trial] was t 
short to determine uniform action between the boiler and cylinder, o 
whether the same weight of coal would have produced precisely the 
same number of strokes in the same time; and that the judgment of tle 
observer 1oust be severely tried as to the precise state of the boiler, a! 
the commencement and end of the experiment. For so short a time the 
results would be largely affected, if the charge on the boiler grates, 
before the 94 pounds were added, was more efficient than 2} hours later; 
nor would it be easy to determine how much of the steam actually pro- 
duced was due to previous firing. Boilers differ essentially in action. 
Some make steam much more rapidly than others, and all are more or 
less affected by peculiarities of form, proportions, manner of setting, 
size of engine, and other incidental circumstances. By this process, for 
want of time, and accurate knowledge of the actual condition of the 
boiler, it would be very difficult to determine how much of the 94 pounds 
of coal, or how much more is accounted for by the number of strokes 
noted. 

By a second process, adopted in trials of May, 1856, of the Hartford 
and Belleville pumping engines, the boilers are taken cold, or below 
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steam temperature, with clean grates, and the experiment charged with 
all the coal used in firing and running, the engine being run down on 
the last charge. This process is adopted in the contract for the engine 
building for the Detroit Water Works ; but as no allowance is made for 
the cost of raising the boiler contents and setting, the engine, and the 
rooms to their working temperature, it is evident that a certain per cent- 
age of coal is used for this purpose, which is reduced in its proportion 
by a long-continued experiment, but for which the engine and pumps 
can show no return. We cannot therefore in this way determine the 
performance of the engine for the coal used, although we may measure 
the precise quantity used in all. 

By a third process, the boilers are taken in their ordinary working 
condition as to water level, steam pressure, and state of fires, and left 
in the same condition at the close of the experiment, which is charged 
with the total consumption of coal while it continues. This course was 
adopted in some experiments of Boulton and Watt; also in the trial of 
the Fowey Consol Engine, October, 1834, and some others noticed by 
Pole; in the trial of the United States steamer ‘‘Susquehanna’s’’ boilers 
March 13th, 1856; in those of the Hartford and Belleville pumping 
engines, made January, 1857, and in many other instances. 

By this process, no measurement of the contents of the grates as to 
weight, thickness, or evaporative power, can be accurately made at the 
commencement or end of the trial, nor can the generating condition of 
the boilers be determined ; all that can be done is to weigh the coal 
actually thrown in the furnaces during the time allotted to the experi- 
ment. To bring the boilers at the end of the trial to their precise con- 
dition at its commencement, the judgment and memory of the experts 
must be relied upon, in the absence of certain and positive notes, by 
which the furnaces must be regulated, and the steam gauge and water 
level adapted to their former state, as indicative of boiler condition. 

In most trials of this kind, the total amount of coal consumed does 
not vary much from the quantity in the furnaces at the commencement, 
the time of trial rarely exceeding 24 hours. At Fowey Consols, with 
ordinary grate contents of 1800 pounds, the total quantity used was 
2356 pounds for 24 hours; at Belleville, with grate contents of about 
3200 pounds, the quantity used in 18 hours was 5330 pounds; on the 
“Susquehanna,” with about 4500 pounds on the grates, 4200 pounds 
were used in a trial of 3 hours 57 minutes. No argument at length on 
facts of this kind is needed to show the difficulty of forming any reliable 
opinion on short experiments conducted in this way, where the total 
consumption of coal does not renew the grate contents with twice their 
original supply. 

If boilers were so arranged as to use automatic feed for the grates 
and water supply, at short intervals, and the fires were cleaned in the 
same way, after a uniformity of action was established between the 
boiler and cylinder, the trial of a few hours might give us a close ap- 
proximation of coal combustion to engine work. But, with the present 
system of firing by hand at intervals, and the necessity of cleaning the 
grates about every watch, a fresh charge of coal with the influx of cold 
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air above the grates dampens the state of the boiler, although it may 
not affect the steam gauge, a result which also follows full or partial 
slicing and cleaning. It is very difficult, therefore, to decide on the pre- 
cise effect on the engine of the coal supply during any particular hour, 
or the evaporative value of the grate contents at any particular time by 
inspection. 

If the boilers are taken with a clean and heavy fire, and left, as they 
naturally will be, without great care, less clean and efficient at the close 
of trial, a large per centage of the steam actually generated will be due 
to the original grate contents. ‘The pressure of steam is not a correct 
index of the state of the fires, or boiler. Some boilers are peculiar in 
this respect. I have been on wateh at sea, lying ‘‘ off and on” the Moro 
Castle at night, with fires banked, engine at work, and a regular steam 
gauge; and in some cases in port, a steamer is worked inside of her 
stream anchor up to her dock, with fires hauled ; condilions in either 
case fatal to correct judgment, by inspection of the pressure gauge or 
furnaces. ” 

By a fourth process the boilers are taken with clean grates, credited 
with the coal used to bring their contents to working temperature, and 
also, with the value of the grate contents at the close of the experi- 
ment, or are run down on the last charge of coal. This process was used 
at the New York Navy Yard in 1852, for steamer and pumping engine 
tests of coal. In the coal experiments of Prof. Johnson for our Navy 
Department, and those of Messrs. De La Beche and Playfair for that of 
England, a similar plan was adopted, and is much more accurate than 
any others noticed. 

n some of the earlier statements of coal consumption by Boulton and 
Watt, the coal books of an engine for two months were taken as a basis 
of calculation, but whether allowances were made for losses in firing, 
&c., or the engine was run continuously, does not appear. The quantity 
of coal in either case was probably determined by measurement. 

In the observations made for Lean’s Monthly Report of Mining Duty, 
the number of bushels of coal burnt per month, as measured in barrows, 
is taken as the basis of calculation for each engine reported. 

When we notice from such experiments as those named by Mr. Hen- 
wood, (Trans. Inst. Civ. Eng., vol. ii.,) that 9 per cent. difference in 
value may be found in coal from the same heap, measured from the 
interior or exterior; or the statement of Mr. Wicksteed, that a measured 
bushel from different seams of Welsh coal (Cornwall) varies from 80 to 
112 pounds; or that of Prof. Johnson, that the ‘“‘ weight of two cubic 
feet of the New York and Maryland Mining Company’s coal was, accord- 
ing to size of lumps, from 95°75 to 118°25 pounds,” it is evident that no 
reliance whatever can be placed on experiments where the fuel is mea- 
sured and not weighed. 

In Wicksteed’s “ Experimental Inquiry,” published in 1841, which 
tabulates the results of a Jarge number of experimeuts with the single 
and double acting engines of the East London Water Works, covering 
4691 hours in time, the combustion of 1,500,000 pounds of coal, and 
the evaporation of 12,250,000 pounds of water, we are left in doubt as 
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to the manner of determining the coal account, nothing but average 
results being given without the special process. This is unfortunate as 
to this portion of our inquiry, and the experiments themselves are thus 
wanting in important testimony to their accuracy. 

For the test of our engines in the boiler room, in this respect, and in 
order to obviate the necessity of dependence on mere inspection, or the 
use of formule for latent and specific heat, &c., involved in all the pre- 
ceding examples, it has been decided to put the several parts of the 
machinery in full working condition and temperature. The fires will 
then be hauled, the steam blown from the boilers, and the wood and 
coal required to start new fires accurately weighed. At the close of the 
trial the engine will be run down, exhausting the boiler supply as near 
as possible, and the grate contents hauled, cooled down, and an esti- 
mate made of their evaporative value, as a credit to the coal account of 
the experiment. 

It may be objected to this process, that after the steam begins to run 
down on the last charge of coal, the boiler setting, &c., gradually give 
out their heat, producing a favorable effect ; but as an offset to this, we 
have the loss in these parts by radiation during the whole trial, with 
that of the steam jacket, and that incurred during the process of raising 
steam, which counterbalance any gain of this kind. It may also be 
objected that the valuation of the grate contents, hauled and weighed in 
fresh coal, depends on the judgment of the experts, but this can be 
avoided by a laboratory experiment, in case the quantity justifies it; 
and in any event, it must be admitted that an estimate of value on par- 
tially burnt coal, of known weight, when cold, must be much more 
accurate than judgment on the same coal burning in the furnace. 

The cylinder and other working parts of the engine proper, perform 
very important functions between the boilers and pumps; but inasmuch 
as our problem of ‘‘ duty’’ refers specially to the work done at the pumps 
by the combustion of a pound of coal in the boilers, it is not necessary 
at present to allude to expansion diagrams, weight in motion, forms of 
engines, or other questions peculiar to the engine room. Whatever the 
losses by friction or otherwise may be in the engine, or whatever their 
effect on the pumps, they are involved in the calculation of duty, as 
determined in the work of the pumps themselves. 

There are three methods by which the work done in the pump-room 
may be estimated. 

First, by taking the actual quantity of water pumped, and the actual 
height to which it is raised, as a measure of the work done by the pumps. 

If the construction and location of the force tube were entrusted to 
the engine builders, as a matter of commercial safeguard it might be 
well to make our contracts for actual supply with actual Jifts, in this 
way, leaving an inducement to the contractors to obviate frictional re- 
sistance in their pumping apparatus as far as possible. But as this is not 
the usual practice, and the line and character of the force tube is gen- 
erally independent of the engine builders, this process is unjust to them. 

Second, by taking the full capacity of the pumps per stroke, the num- 
ber of strokes, and the actual lift, as a measure of ‘ duty.” 
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This is the Cornish rule, and the general practice of the profession. 
It simplifies the details of the Monthly Reports of the mining engines 
as the capacity of the pumps is readily determined, and few changes 
occur in the lifts except on the lower pump of the pits. The fric- 
tional resistances of the pumps are not credited to the mining engines, 
in addition to their actual lifts. In the water works engines connected 
with a stand-pipe, the actual height of the pipe is taken, which covers 
the frictional resistances of the supply mains, and where this rule does 
not in some similar manner include this increase of resistance above that 
due to the actual lift, it is unjust to the pumping machinery. 

But on the other hand, by taking the capacity due to the full pump 
stroke and bore, as a measure of actual work, the commercial! value of 
the pumps is overrated, since no pump will discharge its full capacity 
in water, by reason of loss of action from leakage, valve motion, pres- 
ence of air, and other causes, to a greater or less extent. A formula, 
therefore, which does not determine the precise quantity of water sup- 
plied, is as imperfect for practical purposes, as if it neglected the precise 
quantity of coal consumed. 

It is claimed, however, by eminent authority, that the pumping load 
of an engine is the same, whether the full capacity of the pump is dis- 
charged or not. On this point Mr. Wicksteed remarks : 

*¢ Although in consequence of leaks and defective valves the quantity 
raised is not so great as it would be were it possible to make every part 
perfect, nevertheless the engine has to raise the quantity due to the areas 
of the pumps, multiplied by the length of stroke, under the pressure due 
to the column of water equal in height to the lift, notwithstanding that 
in consequence of the defects mentioned, the whole quantity may not 
reach the surface.” 

In the report of Messrs. Jervis and Johnson, in 1845, on the Boston 
water supply, in alluding to the duty of the Philadelphia steam engines, 
they thus remark: 

‘Defective action of pump valves is liable to exist in all systems of 
pumping, whether by steam or by water. * * * * Whether the pumps 
forced a part only, or the whole of their successive charges of water 
into the upper reservoir, they must, as long as they furnished any water 
to the latter, have constantly worked against a resistance equal to a col- 
umn of water 115 feet high. So that it is immaterial to the present in- 
quiry whether they sent the whole to the basin above, or a part baek 
through the leaks of the valves into the settling basin below. * * Had 
the pumps been in the most perfect order, the engines would have made 
neither more nor less revolutions per minute than they have done.” 

Mr. Wicksteed found the loss of action of the Holmbush pumps, about 
14:7 per cent. of their theoretical capacity ; experiments of Messrs. Hen- 
weekend Rennie at Wheal Towan make this loss 7°6 per cent. ; experi- 


ments of 1855 on the Detroit pumps, show 14-4 per cent. on one, and 
16°3 per cent. on another; reservoir measurements I made with much 
care in the experiments with the Hartford and Belleville engines showed 
6:5 per cent. loss in the former, and 7 per cent. in the latter, and it may 
be readily presumed that this per centage of loss may extend in various 
cases from 5 per cent. to 30. 
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Aside from the mechanical law which denies credit to any engine for 
work it does not do, from a careful study of pump cards and pumps in 
motion, I consider such loss of action a direct easement in work of the 
pump in which it occurs, and a virtual reduction of the length of its 
stroke. If a portion of the pump barrel is unfilled, the piston cannot 
meet its full load, or that due to its area until it strikes solid water. From 
the mass of metal in motion with fly-wheel or counter-balanced engines, 
no shock is apparent at this point, but in direct-acting pumps with light 
moving parts it is perceptible at once. The piston, therefore, for a por- 
tion of its stroke, cannot be subjected to its full load, and if in addition 
to an unfilled space, it also leaks throughout its stroke under full pres- 
sure, the only resistance to the leaky portion of its area, is that due to 
the friction of the water on the actual perimeter of the leak with which 
iteomes in contact. If the piston leaked the entire contents of the barrel, 
the delivery valve would remain on its seat, and the engine would make 
its stroke without any other resistance than that due to the friction of 
the leakage in passing through the piston. The pulsations of the pump 
previous to the opening of the delivery valve, with those of the force 
tube afterward, make it difficult to determine by means of a fixed indi- 
cator the actual piston load at each point of its stroke, but there must 
be an easement of the load consequent on loss of action. If the argu- 
ment of the Boston Report is correct as to the pump end of an engine 
beam, it must be correct at the steam end, and no difference whatever 
will occur in the work of the engine, whether its steam piston leaks or 
not. A proposition which needs no discussion. 

This argument leads us to the third rule of pump measurement, which 
takes the actual discharge, and a head equivalent to the actual lift plus 
ihe pumping friction, as a basis of calculation. 

For the reasons above given, the test of duty for the Brooklyn pumping 
engines is adopted in accordance with the following extract from the 
sub-contract specifications : 

“For the test of duty of the engine, the boiler grates shall be taken 
clean with the fire-room, engine-room, boilers, and engine at their usual 
working temperature, and with the steam blown from the boilers. Fires 
shall then be started, charging the amount of wood and coal -used for 
this purpose to the experiment (with a proper allowance for the wood in 
pounds of coal). ‘The experiment shall be continued not less than 24 
hours, from the time of starting the engine on the steam thus raised, and 
long enough in any case to establish the fact of uniform action between 
the boilers and cylinder, and at its close the engine shall be run down 
on the last charge of coal to the boilers. 

‘When the engine is stopped the experiment shall be charged with the 
total consumption of fuel, less the value in pounds of coal of the grate 
contents remaining, which shall be carefully weighed and estimated for 
this purpose. 

‘“‘ During the experiment the boilers shall be kept at uniform working 
level; notes shall be taken of the actual boiler evaporation, actual pump- 
ing load at the delivery pump buckets, pressure of steam (which shall 
be kept uniform), number and length of pump strokes, and actual dis- 
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charge into the reservoir. The maximum pressure of steam to be lim- 
ited to 50 pounds per square inch by gauge. The coal to be of the best 
quality of anthracite or bituminous coal delivered for similar use in this 
market, subject to the selection of the engine builders. 

“The duty to be calculated from the actual weight of water pumped 
(taken at 62°5 pounds avoirdupois per cubic foot), multiplied by the 
head in feet equivalent to the actual load on the pump buckets per square 
inch, and divided by the pounds of coal actually consumed. 

“* During the experiment the engine shall deliver into the reservoir, a! 
the rate of not less than ten million gallons (N. Y.) per 24 hours, and 
the standard of duty by which the engine is tested, shall be 600,000 
pounds raised one foot with one pound of coal. The allowances for wood 
used in firing, and value of surplus coal on the grates, with those for th 
actual pump load, and quantity of water pumped, to be made by the 
engineer subject to the mutual agreement of the parties to this contract” 

Brooklyn, March 6, 1858. 


AMERICAN PATENTS. 


List of American Patents which issued from January 5th, to January 26th, 1858 
(inclusive,) with Exemplifications. 
JANUARY 5. 
1. For an improvement in Seed Planters; Henry F. Baker, Centreville, Indiana. 

Claim.—* The arrangement of hook pointed edged blades, or other suitable clearers 
in such relation to the points of the drill teeth, and in such a relation to one anotl. 
on the shaft, that in the revolution of the shaft they alternately come on opposite sides 
of tie teeth, and pass down slightly below the points of the same.” 

2. For an Improvement in Spinning Oakum; Smith Baldwin, St. Louis, Missouri. 

Claim.—“ 1st, The employment of two series of revolving straight or knife-edg 
combs, arranged and operating for the purpose of taking the web of carded oakum 
an unbroken sheet from the dofler. 2d, The employment, in combination with th 
endiess moving apron, and the stationary apron belonging to the first conductors of th 
roller.” 

3. For an Improvement in Railroad Car Brakes; John L., Isaac, and Daniel W 
Branch, Charleston, South Carolina. 

Claim.—“ The drum. Also, to operate the brake blocks of a continuous train ot 
cars, by means of a steam cylinder or hand power, in combination with the drum levers, 
and chains. Also,the drum and surplus chains.” 

4. For an Improvement in Supply Cocks; Wm. 8. Carr, City of New York. 

Claim.—* A weighted diaphragm, or its equivalent, and seat, between the secondar: 
supply and the hot water boiler, in combination with the valve, or its equivalent, between 
the primary supply and the hot water boiler.” 

5. For an Improvement in Paint Vehicles; A.C. Church, Union City, Michigan. 

Claim.—* The compound for mixing paints.” 

Norr.—The component parts of the above compound are linseed oil, soft soap, dis 
tilled rain water, oil of turpentine, gum mastich, and caoutchouc.” 

6. For an Improvement in Sewing Machines; D. W. Clark, Bridgeport, Connecticut 

Claim.—* Feeding the cloth in sewing machines, by means of a rocker. Also, th 
employment of a hinged slide to flatten and hold the loop.” 

7. For an Improvement in Flouring Mills; Edwin Clark, Lancaster, Pennsylvania. 


“ This invention relates to the manner of separating the various products of grinding 
when they leave the bolt of the mill.” 
Claim.—*“ In combination with the bolt and hopper formed by the sides, the separate 
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conveyers, and the Slides, connected together and operating for the purpose of making 
such a separation of the ground material, as will obviate the necessity of requiring the 
bolt to carry the material any farther than is actually necessary to bolt it, to avoid all 
danger of clogging whilst conveying the separate qualities to their exit or elevators, and 
prevent any possibility, by the perfect separation, of returning that which is too light to 
be re-ground to the stones.” 
8. Foran Improved Bolster for Plated Table Knives; Orestes Cleveland, City of N.Y. 
Claim.—*“ As a new article of manufacture, a table knife.” 
9, For an Improved Husking and Shelling Glove; Emil Cohen, Washington, D. C. 
Claim.—* The husking and shelling glove, as a new article of manufacture.” 
10. For an Improvement in Rakes for Harvesters; 8. Comfort, Jr., Morrisville, Pa. 
Claim.—*“ |st, Imparting to the rake the required movement along the platform, and 
paralle |, or thereabouts, with the same, by means of the sliding frame and slotted bracket, 
in combination witb the lever, arm, and segments. 2d, Producing the lateral recipro- 
cating, combined with the lifting movement of the rake and its appendages, by means 
of the connected radial arms, as actuated by the crank and rod.” 


11, For an Improvement in Seeding Machines; Isaac H. Conklin, Rockford, Illinois. 
Claim.-—* Ist, The hoppers and the hopper, when arranged with the bar, and used 
in connexion with the bar, provided with shares, so that the seed may by the same mech- 
:nism be distributed from either hopper, and sown either in drills or check rows, as may 
be desired. 2d, The disk c, attached to the wheel, and provided with teeth, arranged in 
connexion with the disk }, for the purpose of operating intermittently the bar.” 
2. For an Improvement in Railroad Car Coupling; James M. Connel, Newark, O. 
Claim.—* The plates, tongue, link, and chains, in combination with each other, and 
the vulcanized india rubber casing embracing the plates, when the connexion between 
plates and tongue is such as to prevent their moving longitudinally upon each other.” 
13. For an Improved Hydrant; Richard De Charms, Philadelphia, Penna. 
Claim.—* Making the solid rod of the three-way cock by which it is operated, a tube, 
bent at the top so as to let on, stop off, and waste the water, by the simple turning of 
that tube as the tap of a faucet; this combining of the first two with the last of these 
three functions in the vertical motion of a single member of the three-way cock, is what 
I claim as the gist of my improvement of that bydraulic machine. And I claim this 
feature together with the provision of the two air-tight chambers, and the shaft for de- 
riving the waste water as well from the outside as from the inside of the plug or hy- 


drant.”’ 
14. Foran] nprovemeé ntin Lime-kilns; H.R. Fell, Texas, M ryland. 
Claim.—* The peculiarly constructed air chambers, intermediate between the inner 


and outer surfaces of the wall of the kiln.” 

15. Foran Improvement in Flour Bolting; David Geib, Mifflintown, Penna. 
Claim.—* The bolts, two or more, provided with conveyers, spouts, and elevators» 

combined and arranged to effect the purpose.” 

16. For an Attachment of Adjustable Fuot-boards to Splints; John Gruol, City of N.Y. 
Claim.—* The combination of an adjustable foot-piece with the board.” 

17. Foran Improvement in Seed Planters; M. J. Hunt and J. H. Haines, Rising Sun, 

Maryland. 

Claim.—* A vibrating slide formed with an offset. Also, giving to said slide a vibrat- 

ing motion, by means of cross-head, having a third arm extending from it.” 

18, For an Improved Method of Operating Te le gram Keys; John I. Hayden, Rising 


Sun, Indiana. 


Claim.—* The particular formation of the levers into dots, lines, and spaces, of any 
desired length, thereby securing perfect mathematical accuracy in the formation of the 
cyphers, which compose the Morse telegraph alphabet.” 

19. For an Improved Bit-holder; B. B. Hill and 8S. W. Adams, Chicopee, Mass. 

Claim.—* The combination of the two boxes or bearings, placed at any required 
angle with each other, with the intervening globular connexion which forms a casing 
for the beveled gears.” 
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20. For an Improvement in Hydrants; John Hyde, City of New*York. 
Claim.—* The application and use of a siphon to hydrants.” 


21. Fora Grab for Clearing Conduits; James Ingram, City of New York. 

Claim.—* The fingers, or their equivalents, set and moving on the pipe or slide, and 
actuated by the rod, and in combination with said fingers, so set and actuating, [ claim 
the clamp plate on the rod.” 


22. For an Improved Machine for Measuring the Superfices of Boards; Seneca (. 
Kennard, South New Market, New Hampshire. 
Claim.—“ The combination of the stationary ledge, or its equivalent, the arm or 
lever, the mechanism carried by such lever, and the indicator apparatus.” 


23. For an Improved Shingle Machine; Robert Law, Portage City, Wisconsin. 

Claim.—* The combination of the pendulous frame which receives the bolt and the 
saw. Aiso, the peculiar means employed for securing and adjusting the bolt in th: 
pendulous frame, viz: the adjustable plate, loaded cord connected with spring, the cor- 
rugated bottom plate and lever, connected with bar.” 

24. For an Improved Churn; Silas F. Lefler, Racine, Wisconsin. 

Claim.—*“ A churn, constructed in two compartments, the one open and the other 
closed, when provided with gate-ways and gate, or their equivalents, the whole being 
arranged in a manner whereby the cream, during the operation of churning, is passed 
in a continuous current through them, and the butter gathered together.” 


25. For an Improved Method of Dove-tailing Rotary Cutters in their Heads; G. Hi. 
Mallary, City of New York. 
Claim.—* The mode of attaching spiral cutters to the curve segmental surface of the 
arms, by tongues and grooves, for the determination of their proper position, and tor torm- 
ing recesses for the bolts by which they are affixed.” 


26. For an Improvement in Process of Dyeing Silk, §c.; Nicholas Mary Aine, Phila- 
delphia, Pennsylvania. 
Claim.—* Submitting the fabric to the combined action of steaming, and to that o! 
friction rollers, ducing or after the dyeing process.” 


27. For an Improved Washing Machine; 8. P. Mecay, Killbourne, Ohio. 


Claim.—-* The arrangement and combination of a lever, wash-board, arm, and dash- 
board, so that by the movement of lever, the boards will simultaneously approach each 
other, and act upon the clothes, each board doing its share of the work, and by a re- 
verse movement of lever, the boards will simultaneously separate and leave an open 
space for the admission or removal of the clothes.” 


28. Foran Improved Machine for Bending Tin; G. W. Merk, Leavenworth, Kausa 
Territory. 

Claim.—*“ The two clamping bars, arranged at an angle to each other, with each leg 
of the angle hinged to the bed, so that the apex of the angle can be raised from th: 
bed to insert the sheets of metal, and closed down upon them to bend them, and raised 
again to remove the bent sheets. And, in combination with the above described clamp- 
ing bars, I claim the folding or bending bars, for bending the edges of the sheets « 
metal. Also, the spring gauge, so arranged that it may be raised to gauge the sheet an 
spring down, so that it may be removed.” 

29. For an Improvement in the Construction of Brooms; Abner Mitchell, Eaton 
Pennsylvania. 


Claim.—* The metal socket with shank and cross-bars attached, the cross-bars hav- 
ing rods or bars attached or connected at one end by joints, so that the whisks of broou 
corn may be secured or clamped between them.” 


30. For Metal Tips for Toes of Boots and Shoes; G. A. Mitchell, Turner, Maine. 


Claim.—* As a new article of manufacture, a boot or shoe, the toe part of which is 
provided with a metallic tip.” 
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31. For an Improvement in Cotton Gins; James F. Orr, Orrville, Alabama. 


Claim.—“ Making in the rib or grates of cotton gins, either jointed or rigid, one or 
more openings for the passage of seed and dirt.” 


32. For an Jmprovement in Electro-Magnetic Speed Governor; George M. Phelps, 
Troy, New York. 

Claim —“ Causing a centrifugal or other speed governor to regulate the motion of 
the machine or instrument with or by which such governor is driven, by making the 
governor close and break a current of electricity which operates an electro-magnetic 
contrivance, arranged to work whatever device or mechanism is employed, to change the 
speed of the machine or instrument.” 


33. For an Improvement in the Construction of Ships; John Reeves, Brooklyn, New 
York. 

Claim.—“ Tying the bilge timbers or planks of a ships’ hull together, and also pre- 
venting vibrations of the sides of the hull, by means of strong knees which conform to 
the curve of the bilge, and diagonal braces which attach to said knees, and bear in op- 
posite directions through said knees against the bilge and top sides of the hull.” 


3. For an Improved Attachment for Lighting Lanterns; A. C. Richard, Newtown, 
Connecticut. 

“ My invention consists in having a match socket attached to a spring, which is se- 

cured to the inner side of the door, and retained or held back to the side of the door by 


a catch.” 
Claim.—“ The spring provided with the socket, and the rod provided with the catch, 


in combination with the rod and corrugated plate.” 


35. Foran Improvement in Machinery for Manufacturing Paper; Stephen Rossman, 
Stuyvesant, New York. 

Claim.—* Lifting the web of paper from the upper press roll by means of a lifting 
roll.” 

36. For an Improvement in Shears for Cutting Bank Notes, &c.; 8S. P. Ruggles, Bos- 
ton, Massachusetts. 

Claim.—* The keeping of the moving blade in close and equal contact with the sta- 
tionary one throughout their entire length, and the allowing the blades to separate at 
the heel when in the act of cutting.” 
$1. For an Improvement in Lightening Sea-going Steam Vessels; J. C. F. Salomon 

and G, W. Morris, Baltimore, Maryland. 


Claim.—“So attaching the engine and support of the boiler to movable or detachable 
sttoms and sides of the vessel, that they may be dropped out, and thus relieve the ves- 
sel of its weight.” 
38, For an Improvement in Harness Saddles; Henry Sanders, Utica, New York. 
Claim.—* The flanched plates.” 
Note.—The above invention consists in securing the harness pad between the flanches 
of two metal plates, said flanches fitting into each other when secured together.” 


39. For an Improvement in Railroad Car Coupling; John Schneider, Chicago, Ill. 


Claim.—* The circular rotating hook bolt, in combination with the tumbler and trig- 
ger, when both the coupling and uncoupling is effected automatically by lifting the bolt 
forthe passage of the link, either by the direct action of the link against the tumbler, 
t hy the downward pressure upon the trigger, in and by the act of one of the cars run- 
ning off the track respectively.” 


10. For an Improvement in Oyster Openers; J. Seipel and Wm. Rupp, Washington, 
D.C. 
“This invention consists in a hollow tube to carry off the ends of the shell, and to 
support the knife, and levers working the same.” 
Claim.—* The hollow shaft, in combination with the double levers, for operating the 
adjustable knife, and these with the movable bed plate or rest.” 
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41. For an Improvement in Turning Lathes; W. D. Sloan, City of New York. 

Claim.—* The combination of the series of radially sliding rests with the series o; 
shifting mandrels.” 

42. For an Improvement in Dentists’ Operating Chairs; George W. Tripp, Auburn. 
New York. 

Claim.—* \st, The arrangement of the holding and releasing catches, and of th. 
adjusting mechanism, so that all the adjustments can be made from the rear of tho 
chair without stooping. 2d, The combination of the supporting rods with the inclining 
link.” 
43. For an Improvement in Rails for Railroads; L. B. Tyng, Jersey City, N. J. 

Claim.—* A solid enlargement of the ends of railroad rails, in order that they may 
rest more firm on their foundation, and for increasing their strength and solidity, thereby 
rendering them less liable either to fracture, wear, unevenness, or destruction, at their 
ends or joints.” 


44. Foran Improvement in Potato Planters; H. Wainright and S.T. Williams, Farm. 
ingdale, New Jersey. 

Claim.—“* The combination of a tripping fork with a reciprocating trough, so that 
the fork will, by a uniform movement, alternately take a potato from the trough, and 
deposit it in the drill tube. Also, the arrangement of the inclined reciprocating troughs 
with revolving winged rollers, in combination with the hopper, provided with removable 
bottoms, whereby the potatoes are supplied as fast as required to the trough. Also, the 
wedge-like projections, in combination with the reciprocating troughs.” 

45. For an Improvement in Harvesters; Jesse Whitehead, Manchester, Virginia. 

Claim.—“ The concave supporting wheel, in combination with the recess in the shoe 
for receiving the rim of said supporting wheel.” 

46. For an Improved Lathe for Turning Wood; A.N. Wilcox, Watervleit, New 
York. 

Claim.—* The use of cutter slides moving vertically and acting by their own weight, 
in combination with the levers, rods, and pattern guide. Also, the combination of the 
cutter slides and cutters with the slides, and their operating mechanism, so as to support 
the article being turned close to the cutters, excepting when the square parts of the 
article need passage through the said slides.” 


47. For an Improvement in Oscillating Steam Engines, Adam Wood, Pittsburgh 
Pennsylvania. 

Claim.—“ The employment of a treble armed centrally balanced valve.” 

48. For Improved Mathematical Dividers; John E. Earle, Leicester, Massachusetts 
Assignor to self and Samuel Shepherd, Nashua, New Hampshire. 

Claim.—* Operating compass dividers or callipers, by means of a circular revolving 

cam.” 
49. For an Improvement in Sewing Machines; George Fetter, Philadelphia, Penna. 
Claim.—* 1st, The combination of the looper with the spindle, when the former is 
adjustable to the latter, and when the spindle is allowed to turn so as to accommodat 
itself to the lateral movement of the looper. 2d, ‘The combination of the finger wit! 
the looper.” 
50. Foran Improvement in Hominy Mills; Ezra Fahrney, Deep River, Iowa, Assigno 
to John Donaldson, Mount Morris, Illinois. 

Claim.—* The employment of two self-closing hinged flap valves, one at the top and 
the other at the bottom of the cylinder, in combination with a ratchet, arranged loosely 
on the hub of the cylinder, and having two pins on its face, and being actuated slow!) 
by a pawl, which is connected with a crank shaft, by means of a vertical rod and jointed 
elbow.” 

51. Foran Improvement in Platform Scales; James Kelley, Assignor to self and John 
Sherry, Sag Harbor, New York. 

Claim.—* The combination of the bars by linking together the extremities of th 

arms.” 
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52, Foran Improved Method of Determining the Artificial Horizon for Quadrants, 
&c.; James C. Lane, Brooklyn, New York, Assignor to self and TT. H. Barnes, 
City of New York. 

Claim.—“ The combination of the eye-piece, hair line, and vertical mirror, when at- 
tached to, and used in connexion with, a sextant, quadrant, or similar instrument.” 


53. For an Improved Instrument for Opening Cans; Ezra J. Warner, Assignor to 
self, Wm. H. Warner, and Rufus E. Hitchcock, Waterbury, Connecticut. 


Claim.—“ The combination of the curved cutter with the looped bar.” 


JANUARY 12. 


54. For an Improved Stave Machine; Leonard B. Averill, Barre, Vermont. 


Claim.—* The arrangement and combination of the different parts of the machine.” 


55. For an Improvement in Carriage Tops; Newton Benedict, Aurelius, New York. 

Claim.—* The arms connected with the main bow, and with the shaft. Also, con- 
necting the spring with the carriage body, and causing it to act upon the shaft. Also, 
the combination and arrangement of the detention piece with the catch lever and its 
spring, whereby the shaft is held at the proper point from rotating. Also, the combined 
uses of the hinges and loops.” 


56. For an Improved Method of Connecting the Beveling Knives in Circular-cutting 
Barrel-head Machinery; Wim. Bevard, Muscatine, lowa. 
Claim.—“ The method of connecting the two bit-holders, so as to cause them to 


act.” 


57. For an Improvement in Reefing Sails; Joseph F. Boyd, Charlestown, Mass. 
Claim.— My improved arrangement or application of the two reef tackles and the 
series of intermediate reefing lines to the sail, the mast, and the topsail yard, the same 
consisting in carrying the two reef tackles of the outer edges of the sail upward through 
the blocks at the topmast head, and thence downward to the top or deck, without, in 
the meantime, leading them through any blocks, or their equivalents, by which, when 
said lines are pulled, they shall tend to lift the yard in connexion with arranging the 
intermediate reefing lines, so that they may extend upward from the reef band, to and 
around sheaves in the topsail yard, and thence downward to the top or deck, without, 
in the meantime, leading them up to and through a block or blocks appended to the 
topmast head.” 
58. For an Improvement in Needle Guns; Wm. Burghart, Lawrence, Massachusetts. 
Claim.—* \st, Elevating the chamber, drawing back the darting needle, and pressing 
hack the coiled spring simultaneously by one and the same movement of the lever. 2d, 
The chain with its pin, and also the combination with the cam pivot and carrier. 34d, 
Connecting the tubular casing with the chamber. 4th, The peculiar construction of the 
carrier, in combination with the chain, the trigger, and the coiled spring casing.” 
59. For an Improvement in the Construction of Bureaux and Wash-stands; J. D. 
Burton, Boston, Massachusetts. 
Clain.—“ The combination of the dove-tail grooves and tenons, by means of which 
a bureau or wash-stand may be dismembered, and again united or set up.” 
60. For an Improvement in Stump Extractors; 8. P. Castle, Urbana, Ohio. 
Claim.—*“ The annular rock placed within the socket, the lower end of which is fitted 
in the plate on the cross-tie, so as to form a ball and socket-joint, or connexion therewith, 
the above parts being used in connexion with the lifting and retaining pawls.” 
61. For an Improvement in Cotton Press; Nathan Chapman, Mystic River, Conn. 
Claim.—*“ ‘The bar and groove, in combination with the follower, for the purpose of 
holding it in position while the press-box is turned up to be filled, and to guide it in 
the press-box while it is pressing the bale.” 


62. Foran Improvement in Sewing Machines; David W. Clark, Bridgeport, Conn. 
Claim.—*“ 1st, Feeding the cloth or fabric in sewing machines by a movement of the 
table upon which the fabric is sustained. 2d, Placing the loop in position to receive 
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the needle and thread by a movement of the table. 3d, The employment of a Wiper 


arranged and operating in combination with the reciprocating table, for the Purpose of 


placing and holding the loop in position to receive the needle and thread.” 


63. For an Improvement in the Let-off Motion of Power Looms; Stephe } 
Coventry, Rhode Island. f y apnen O. Colvin, 
Claim.—“ The roll, or its equivalent, the springs, and the lever, combined and Oper- 
ating to turn the ratchet wheel, or its equivalent, that moves the yard beam to let off 
the yarn only as required, by the tension of the cloth and warp yarn.” 


64. For an Improvement in Cushions for Billiard Tables; H. W. Collender, City 
New York. » City of 
Claim.—“ Uniting the parts employed in forming combination billiard cushions, by 
placing the harder or more dense and less elastic substances in a mould, and dlawies 
the melted rubber to flow against, around, or into the harder or more dense and “ie 
elastic substances, or causing the plastic rubber, by pressure, to unite with the same.” 1 


65. For an Improved Machine for Blacking Boots, Shoes, §c.; James M. and John 
Connell, Newark, Ohio. 
Claim.—* The arrangement upon a rotary shaft of cleaning, blacking, and polishing 
brushes, when combined with the vertically adjusting blacking box under the brush,” 
66. For an Improved Hinge Eye for Shutters; John B. Connell, City of New York. 
Claim.—*“ As a new article of manufacture, the improved hinge eye, the said hinge 
eye consisting of a chill hardened eye hole projection cast in one piece, with a wing of 
suitable shape for its being built into a wall.” 
67. For an Improvement in Gang Ploughs; M. A. Cravath, Loda, Illinois. 
Claim.—“ \st, The method of attaching the ploughs to the frame, whereby they are 
made capable of being thrown out of, and into, action by partial rotation on their axis. 
2d, In combination with the above, the arrangement of the wheels, whereby the chic 
weight of the implement devolves upon the wheels which run on the level bottom of the 
furrow. 3d, The construction and arrangement of the jointed land side beam, in cow- 
bination with the lever and rack, or equivalent devices.” 
68. For an Improvement in Harness Trees; Thomas Dempsey, Newark, N. J. 
Claim.—“ The plates and tongues, in combination with the nuts and tree, in such 
a manner that I relieve the horse’s back, and not his side.” 


69, For an Improvement in Railroad Car Seats; Jacob 8. Denman, Brooklyn, New 
York. : 

Claim.—*“ Attaching the back at one end to the side of the seat, by means of the arm 

bar, with roller attached, arm, and ratchet, arranged and used in connexion with the 

curved ledge and pawls, the opposite end of the back being connected to the side, and 

properly guided by the arm, roller, and guide, or their equivalents.” 

70. For an Improvement in Sewing Machines; Alexander Douglas, City of N. York. 
‘My invention consists in the mode of constructing and combining one part of a cone 

chuck, a spring, and an adjusting nut, by which the apparatus is rendered more con- 


venient to use, and less liable to be lost.” 
Claim.—** The combination of the part of the chuck, the spring, and the nut, when 


united as one piece.” 

71. For an Improvement in Piano-fortes; Spencer B. Driggs, City of New York. 
Claim.—* So applying a second sound board in addition to the ordinary sound board 

upon which the strings rest, that such additional sound board shall constitute a bottom, 

and the only bottom to the case.” 

72. For an Improvement in Bell-hanging; N.G. DuBois, Brooklyn, New York. 
Claim.—* The improvement of bell cranks, by connecting the flat crank plate with 

the pillar crank plate, by means of a dove-tail, and thereby make one crank answer for 

either.” 

73. For an Improvement in Mowing Machines; Henry Fisher, Canton, Ohio. 
Claim.—* The arrangement and combination of a weighted lever, with a finger bar 

pivoted to the frame of the machine.” 
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74. For an Improvement in Marine Safes; Josiah Foster, Sandwich, Massachusetts. 

Clain.—“ The arrangement of the extra cap with the air chambers, in connexion 
with the safe.” 

75, For an Improved Raking Attachment for Harvesters; James L. Fountain, Rock- 
ford, Illinois. 

Claim.—“* The automatic raking attachment, consisting of the double cam-wheel, 
vibrating lever, crooked arm, and loop, in combination with the cranks, pitman, and 
ent rock-shaft.” 

76. For an Improvement in Spring Guns; Albert Gemunder, Springfield, Mass. 

Claim.—“ 1st, The cylindrical cap with its spiral wire for attaching the bait, and 
with its parts and adjustments. 2d, The use of the cylindrical cap, in combination with 
the other parts of the gun, for the purpose of sustaining the bait and discharging the 
gun, by means of the discharging rod and lever.” 


For an Improvement in Hay and Straw Elevators; James H. Gill, Mount Pleasant, 
Ohio. 
Claim.—* 1st, The combination of the inclined hoisting boom, hinged to the sup- 
orting frame, with the adjustable fender. 2d, The combination of the hinged forked 
feet with the sliding section of the fender.” 


8. For an Improvement in Wheel Vehicles; John Heiden, City of New York. 
Claim.—“ Attaching the front and back wheels to their respective levers, which are 

pivoted respectively to the bars, and connected by the rods.” 

79. For an Apparatus for Ventilating Pulpits; James P. Herron, Huntsville, Ohio. 
Claim.—* The inspiratory aura duct, constructed of the mouth and jaw parts, the 

receptacle, the tongue valve, in combination with the air conducting tubes and pipes.” 


80, For an Improved Machine for Bending Metal Plates; David Howell, Louisville, 
Kentucky. 
Claim.—* The use of a pair or series of rollers fitted to swinging frames of lever- 
<e character, which are attached in an adjustable manner to a beam, or its equivalent, 
i combination with a rotating circular or annular bed or anvil.” 


For an Improved Plotting Instrument; Charles R. Iliff, Falmouth, Kentucky. 
Claim.—*“ The construction of a portable pocket plotting instrument, embracing the 
iduated are of a circle or quadrant, the jointed graduated limbs, and the sliding scale 
rniers.”” 

82. For an Improvement in Velocipedes; Louis Kellner, Brooklyn, New York. 
Claim.—“The treadles connected by the strip, or its equivalent, and used in connexion 
with the guides and board. Also, the adjustable or yielding foot-pieces, attached to the 
treadles. Further, in connexion with the treadles, the auxiliary propelling devices 
turmed of the levers.” 
83. Foran Improvement in Grinding Mills; Burton W. Leonard, Bridgeport, Conn. 
Clain.—*“ The arrangement for connecting the bail or carrier to the spindle ; also, 
e manner of hanging the bed stone in the frame, by means of a universal joint or 
balance; also, the manner of constructing the step and oil cups.” 


1 


84. For an Improved Chain Making Machine; Wm. J. Lewis, Pittsburgh, Penna. 
Claim.—* The arrangement of the fork, with its groove and springs, the levers and 
their notched dies, and the forked spring lever, whereby the bar composing the link is 
presented in an inclined position to the mandrel, and closed or bent around the same 
spirally, and then discharged.” 
85. For an Improvement in Railroad Car Boxes; David Matthew, Philadelphia, Pa. 
Claim.—** The peculiar construction of journal box, having a longitudinal slot or 
opening so proportioned to the relative vertical and horizontal strains, as to produce the 
results set forth.” 
86. For an Improved Steam Valve; Wm. P. Michener, Marlborough, Ohio. 
Claim.—* The hollow circular or disk form valve, with its hollow stem and two series 
of ports.” 
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87. Foran Improvement in Cotton Gins; David G. Olmstead, Vicksburgh, Miss. 

Claim.—* The ribs, constructed, arranged, and operating in connexion with the saws 
Also, in combination with the ribs and saws, the revolving feeding screen, located be 
neath the feed-box and over the grate. Also, the combination of the revolving scree; 
brush with the stripping brush, when constructed, and operated, and arranged in relat; 
tothe brush.” 


88. For an Improved Valve Arrangement for Steam Engines; Nahum 8. C. Perkins 
Norwalk, Ohio. 


Claim.—* The arrangement of the reciprocating driving lever to the lap valve, whe; 
permanently geared with the piston rod of the engine, so as to have a constant moti 
with it in a direct and positive manner. Also, the lap controlling valve, permanent) 
linked or geared thereto for like continuous operation, and independent intermittent 
piston or pressure driven main valve or valves, for operation together relatively to ea 
ther and the engine piston.” 


$9. For an Improved Horse Power Machine for Cross-cut Sawing; Ezra aud 
Perin, Connorsville, Indiana. 
Claim.—* The combination of the saw frame and slide piece, with the combinati 
f devices communicating the motion of the horse power. Also, making the head shaft 
if the power movable vertically, and combining the same with roller, rim lever, and 
ng piece.” 


90. For an Improvement in Rotary Steam Engines; Lewis Peter, Gnadenhutter 
Ohio, 


Claim.—** The movable incliner and springs, or their equivalents, to operate 


the sliding pistons of the engine.” 


91. For an Improvement in Cushions for Billiard Tables; Michael Phelan, Assig: 
to H. W. Collender, City of New York. 

Claim.—* \st, Giving the side and corner pocket irons of billiard tables, the form 
semicircle or regular concave, instead of a form which is partly convex and partly con 
cave, or similar to a cyma reversa or ogee. 2d, Having the cushions extend with () 
ir rectilinear surface along the whole length, or of an equal thickness from pocket t 
pocket, and terminate at, or slightly beyond, the corner pockets in flat beveled end 
it the side pockets in similar flat beveled ends.” 


92. Foran Improvement for Equalizing Carriage Springs; Daniel G. Rollin, City 
New York. 
C laim.—** The equalizing apparatus for equalizing the strain upon the springs of 


iages, consisting of toggle joints, connecting rods, and equalizing lever, or their « 
lents.”” 

93. For an Improved Butter Worker; Justin M. Smith, Lyme, Connecticut. 
Claim.—* The shaft, provided with arms or blades, arranged and placed within 
inverted conical case, suspended within a proper framing, and having a perforated plat 

fitted in its bottom.” 
94, For an Improvement in Excavators; J.D. Smith, Panton, Vermont. 

Claim.—“ The employment of a flat circular platform, having one of its sides su; 
ported by a vertical traveling wheel placed below the platform, and running upon the 
ground. Also, the employment of an adjustable discharging strip.” 


95 For an Improved Carpenters’ Rule; L. C. Stephens, Pine Meadow, Conn. 


Claim.—* As an improved article of manufacture, a measuring rule, having a mo 
able blade and spirit level attached thereto, the whole constituting an instrument wh 
may be used either as a rule, square, level, bevel, plumb, indicator, &c.” 


me , . 
96. For an Improved Scissors Sharpener; Andrew Steveley, New Haven, Conn. 
Claim.—* An instrument or tool formed by securing a file or other proper cutting 
edge or edges at a proper angle, variable or otherwise, to the side of a plane surface, s 
as to form a cheap and efficient sharpener for all sizes of shears and scissors for family 
use.” 
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97. For an Improved Clothes’ Rack; Chester Stone, Ravenna, Ohio. 

Cluim.—** The adjustable standards, in combination with the pin pointed bars, fe 
the purpose of supporting clothes and rendering the clothes’ horse capable of adjust- 
nent, and of folding and unfolding.” 


98. For an Improved Method of Lubricating Journals, ete., by a Pendulum Valve 
rangement; John B. ‘Tom and Stephen D. Tucker, City of New York. 

Claim.—* The chambered plug or cylinder, moved by mechanism for rendering it 

utomatic Or self-operating, or any and all modifications of the same, or their « i- 


t 
7 
ent 


, For an Improved Creeper; Leonhardt Witting, Philadelphia, Pennsylvani 


Claim.—* The spiked socket with its spring lips, in combination with the 


il h.’ 
00. For an Im} rove d Device for Retaining in proper pr sition the S) littine Kn 
in Ratan Machines; George S. Colborn, Assignor to Cyrus Wakefie! out} 


Reading, Massachusetts. 
Claim.—*“ So connecting the roll with the knife, that it shall always remain 


with the stationary roll.”’ 


01. Foran Improved Match Safe; John B. Creemer, Assignor to self and S. Dwig 
Humphrey, City of New York. 
Claim.—* The grooved cylinder, in combination with the hopper and inclined slide 


to deliver one match at a time.” 
102. Foran Improvement in Wagon Brukes; Sylvester A. Hough, Oxford, Assignor to 
self and A. 8S. Hough, Madison, Georgia. 

Claim.—*“ The secondary frame secured to the front axle, in combination with the 
plates, connecting the same with the main frame, the rollers between the frames. and 
the notches related to the connexion of plates and frames, when used with a slotted 
connexion of coupling bar and rear axle.” 

103. Foran Improvement in Attaching Shafts and Poles to Carriages; U.N. Mitchell, 
Assigcnor to self, H. A. Area, and C. N. White, Concord, New Hampshire. 


Claim.—*“ Attaching the shafts to the vehicle, so that said shafts may be turned, 
moved, or folded towards, and from, each other, and secured in either position, so as to 
rm either shafts, or a draft pole, or tongue, and the vehicle thereby readily converted 
from a single to a two-horse one, and vice versa.” 
04, Foran Improvementin Gas Stoves; Patrick Mihan, Assignor to self and Gilman 
Davis, Boston, Massachusetts. 
Claim.—* The combination of the perfuming chamber and apparatus with the air an 
burner, and the chamber of combustion.” 
05. For an Improved Chute for Water Wheels; C. B. Whitney, Assignor to ] 
Case. Ithaca, New York. 
Claim.—* The double helix or scroll, or curved funnel-shaped flume or water chest, 
when combined with the bucket in the water wheel.” 


VI 


JANUARY 19. 


106, For an Improved Construction of Telegraphic Cables; John Absterdam, Boston, 
Massachusetts. 

Claim.—* As a new or improved manufacture, an electric telegraph cable, (or one 
constructed in part of metallic wire,) made so as to be elastic lengthwise, or with such 
corrugations or bends in the circuit wire or wires, and its or their external covering, or 
simply in the circuit wire or wires, or in the circuit and other wires, as will ensure elas- 
ticity of the cable in a longitudinal direction.” 


107. For an Improved Churn; Michael L. Bauder, Elyria, Ohio. 


Claim.—*“ The arrangement of the clongated vessel provided wit 
beaters, in connexion with the case.” 


h shafts armed with 
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108. For an Improvement in Hand Reapers; J. W. Baltzly and Wm. Hobson, Pang 
Illinois. 

Claim.—* The semicircular bars connected with the frame, and having the axis o; 
the wheels attached and provided with pins in connexion with the rod or bar attached 
to the frame, and arranged relatively with the above named parts, so that the sickle m, r 
be adjusted at the required height with facility, and a proper handle or device obtain: i 
for the ready propulsion of the machine by hand.” 


109. For an Arrangement of Valves and Passages in the Cylinders of Steam Engines 
Edward D. Barrett, Cincinnati, Ohio. 
Claim. —* The arrangement of check valves and passages, in relation to the pas- 
sages and the main valve.” 


110. Foran Improvement in Buttons; Jean Felix Bapterosses, Paris, France; patented 
in France, January 7, 1857. 

Claim.—* As a new article of manufacture, the button composed of porcelain, en- 
amel, or of any material susceptible of being cast, wherein the neck or shank is fixed 
by means of fusible metal, melted into tapped or conical holes or recesses made during 
the process of casting said button.” 


111. For an Improvement in Lock of Double-barreled Guns; Henry Barnes, Wilson, 
North Carolina. 

Claim.—“ The placing a projection upon the trigger plate, a corresponding one on 
the trigger and fly-lever, with a projection ot a similar kind, and a concave groove, a 
ranged so as to form a permanent hinge.’ 

112. For an Improvement in Seed Planters; Samuel Baker, Mount Pulaski, Illinois 

Claim.—* The reciprocating bar provided with the recess, when operated by means 
of the working beam, link rod, and crank, on the adjustable shaft connected with the 
lever.” 

112. For an Improved Machine for Covering the Heads of Trunk Nails; James P. 
Blake, Waterbury, Connecticut. 

Claim.—* The socket provided with the arbors, in combination with the dies or plun- 

gers, constructed and arranged so as to operate conjointly.” 


114. For an Heit in Railroad Chairs; James Bishop, Oswego, New York 
Claim.—* A railroad chair or joint coupling, composed of two parts, furnished with 
jaws and projections fitting to each other and to the ends of the rails.” 


115. For an Improvement in Ploughs; Samuel R. Borum and Wm. McClean, Norfolk, 


Virginia. 
Claim.—* The arrangement of the peculiarly formed Y shaped standard, with th 
horn or projection of the land-side, and its wings.” 
116. For an Improvement in Seed Planters; John A. Brown, Richmond, Indiana. 


Claim.—* The arrangement of seed boxes upon axle, in combination with the dis- 


tributing and discharging devices, said devices being operated by the arms.” 


117. For an Improvement in Construction of Furniture; A. D. Brown, Glasgow, 
North Britain. 

Claim.—* Connecting together the several parts of chairs, and of other articles of 
furniture, by the employment of metallic differentially slotted dove-tail pieces, when th: 
said dove-tail pieces are secured into recesses in the wood or material of the furniture, 
by means of screws passing through the bottom of said slots, and the centre, or there- 
abouts, of the parts, in combination with wedge dove-tailed projections, secured, also, 
by means of screws, when said screws pass through the central line thereof.” 


118. For an Improved Device for Adjusting Two Circular Saws to the same Plane in 
Sawing Lumber; Edwin P. Cavett, St. Louis, Missouri. 


Claim.—* The application of the compound lever to the two saw arbors, whereby the 
lateral motion of one saw will automatically govern the lateral motion of the other. 
Also, the combination of the saw arbor with the hollow mandrel, and the air funnel, 
whereby a current of air is made to pass through the arbor against the sides of the 


saw. 
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119. For an Improvement in Sewing Machines; David W. Clark, Bridgeport, Conn 
Claim.—* Placing and holding the loop in position to receive the needle, by means 

of aslot which runs or extends at right angles to the direction of the feed, and is notched 

at its centre for the passage of the needle.” 

120. For an Improved Crozing Plane; S. G. Crane, Rochester, New York. 


Claim.—“ The construction and arrangement of the adjustable plates, and the ar- 
rangement of the knife.” 
121, Foran Improvement in Chain-cable Stoppers; John E. Crane, Lowell, Mass. 


Claim.—* The combination of the pawl, eccentric segment ledges or projections on 
the inner sides of the check plates, and the grooved bed plate.’ 


122. Foran Improved Application of Electro-magnetic Batteries to Car Brakes; 8. D. 
Carpenter, Madison, Wisconsin. 

Claim.—“ The employment or use of electro-magnets, one or more, attached di- 
rectly to the bar and spring. Further, the particular manner of attaching the magnets 
to the shoe bars, viz: by means of the links and screw bolts, whereby the magnets may 
be adjusted for the purpose of graduating the pressure of the shoes upon the wheels, 
when the circuit is closed.” 

23. For an Improvement in Rope Machines; Wm. Coutie, Troy, New York. 

Claim.—* Arranging the strand flyers apart from the strand spindles, with their axis 
in the same planes as the axis of the laying spindles, but intersecting the latter axis at 
right angles, and with their journals in bearings in the sides of a frame constituting 
part of the spindle, and gearing said flyers with the strand spindles, the planetary ar- 
rangement of which is retained by mitre gears, or their equivalents, by which the said 
flyers are caused to rotate with the laying spindles, so as to cause no twist but what is 
produced hy the planetary strand spindles, in the same manner as in the ordinary sun 
and planet machine.” 


124. For an Improvement in Variable Cut-offs for Steam Engines; Addison Crosby, 
Fredonia, New York. 

Claim.—* The arrangement of the two hollow plug cut-off valves in a double com- 
ned valve box, which has a sliding movement on the back of the main valve, for the 
urpose of opening and closing the said valves to admit and cut-off the steam by means 
f toe pieces, or their equivalents, attached to the latter, coming in contact with suitable 

pieces, Within the steam chest.” 


25. Foran Improvement in Sewing Machines; Martial Dimock and Nathan Rixford, 
Mansfield Centre, Connecticut. 


Claim.—* The looper, in combination with the sliding plate and the loop guide.” 


i26. Foran Improved Shingle Machine; George Darby and James E. Young, Augusta, 
Maine. 
Claim.—* 1st, Effecting a continuous reciprocation of the shingle carriage, by means 
f a pinion wheel and the toothed bar, which has only a single line of teeth, and is ar- 
inged loosely in grooves on the underside of the carriage, so as to be compelled to move 
with it longitudinally, and yet to be capable of moving laterally to the right and left in- 
lependently of it; and at the completion of each stroke of the carriage, of alternately 
assuming positions which are opposed to one another, and which are oblique or diagonal 
tothe path in which the carriage is moving, and which will allow the pinion to take 
ld of the opposite side of the teeth. 2d, The head block, when furnished with a yoke 
which has ears, and a set-screw, in combination with the grooved shingle carriage.” 


27. For an Improvement in Harvesters; Ezra Emmert, Franklin Grove, Illinois. 

Claim.—*“ The peculiarly constructed apron and retaining hooks, in combination with 
the binding hooks and platform, the whole being constructed and arranged for joint op- 
eration.” 


128. Foran Improvement in Machinery for Forming Brims for Felt Hats; Wm. A. 
Fenn, Brookfield, Connecticut. 

Claim.—* The use of the two pairs of rollers, arranged as shown, to wit, the upper rol- 

lers of each pair being fitted or placed in an adjustable frame, and the two pairs of rollers 


22° 


3 
is 
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rotated with varying speed, whereby the hat brim is stretched, and at the same time sub- 
jected to the necessary pressure. Further, giving the roller a certain degree of elasticity, 
or allowing it to yield or give to a certain extent by any proper arrangement, when said 
roller thus arranged is used in combination with the other parts, whereby the pressure 
of the feed rollers is rendered constant, and at the same time the pressure of the rollers 
allowed to be regulated as desired, for the purpose of forming an even and perfect 
brim.” 

129. For a Table Rack for Steamers, Ships, §c.;~ Jobn Franz, Boston, Massachusetts 
Claim.—* The adjustable, removable, perforated, wooden rack for vessels’ tables.” 
130. Foran Improvement in Grain Separators; Ashman Hall, Dansville, New York. 

Claim.—* The relative arrangement of the two shoes in respect to each other and to 
the fan, the upper shoe swinging laterally and communicating a horizontal motion t 
the lower shoe, by means of the lever.” 

131. Foran Improvement in Sewing Machines; Daniel Harris, Boston, Massachusetts. 
Claim.—* The specific device for applying tension to the thread during its passag: 

from the bobbin or spool to the needle, that is, causing it to run through the eye of «! 

spindle, and between two disks of parchment, when said disks are placed upon th 

spindle between two india rubber tubes or cylinders, which are liable to be compress: 

in the direction of the axis of the spindle to any degree of intensity required.” 

132. For an Improved Corn Husker; J. D. Heaton and W. A. Clark, Dixon, Ill. 

Claim. —*The hammers, the bolsters or rests, in combination with knives, and doub!, 
prong fork.” 

133. For an Improved File; Joseph W. Houston, West Meriden, Connecticut. 

Claim.—* The combination of the sheet metal edges or cutters with the rod and 
irons at heel and point, together with the handle and nut.” 

134. For an Improvement in Seeding Machines; John Huston, Ottawa, Illinois. 

Claim —* The arrangement of the shaft, levers, spring, bar, and slide, whereby wher 
lever, J, is moved forward the lever, g, operates the bar, p, lever, H, operates slide, 1, and 
spring, 1’, acts to restore or throw the said parts to their first position.” 

135. For an Improved Sawing Machine; John Mays, Yazoo City, Mississippi. 

Claim.—“ The arrangement of the angular frame diagonally to a vertical plane, s» 
that when the saw swings horizontally, it shall serve to cut the logs into blocks or fire- 
wood, and when it swings vertically, it shall serve to cut the logs into boards or planks.” 
136. For an Improved Portable Railruad Switch; John C. Mather, City of New 

York. 

“ This implement is so constructed and arranged as to be easily applied and adjusted 
to the rails, for the purpose of switching the train of cars from one track to anothe: 
upon which it can proceed until the obstruction is passed, when by being again adjust- 
ed, the train can be switched back—is capable of being carried on the tender of the | 
comotive, or any other convenient place—can be used to replace cars upon the track 
when casually thrown therefrom, &c.” 

Claim.—* A portable switch. Also, the arm, as arranged.” 

137. For an Improvement in Ice Cream Freezers; H. B. Masser, Sunbury, Penna. 

Claim.—* The beveled pivoted stop, arranged on the top of the ice vessel, and th 
beveled stop on the bottom of the cream cylinder, for operation in combination with the 
offset on the upper edge of the cream cylinder, and the offset on the lower edge of the 
agitator and scraper.” 

138. For an Improvement in Threshing Machines; P. W. Mills, Conneaut, Ohio. 

Claim.—* The ribbed cylinder, having one end of greater diameter than the other, 
with the corresponding concave, when employed in connexion with the winnower, pro- 
vided with the screen, for the purpose of threshing and winnowing grain, and deliver- 
ing the straw at the tail end of the machine in regular order for binding.” 


139. Foran Improvement in Presses for Packing the Pulp of Linseed, or other Seed 


Preparatory to Extracting the Oil from them; Charles Moore, Trenton, New 
Jersey. 


Claim.—* In combination with the mould and hinged hopper, a follower, fitted to work 
through the said hopper into the mould.” 


Oa 
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140. For an Improved Gas Tube Joint; Charles Monson, New Haven, Connecticut. 
Claim.—*“ The arrangement of the semicircular tubes, in connexion with the ring 
and central chamber.” 


141. For an Improvement in Cranberry Separators; David Perham, Tyngsborough, 
Massachusetts. 

Claim.—“ The incline plane and bounders, for bounding cranberries to separate the 
good from the bad. Also, the relative arrangement of the hopper with its adjustable 
gate and rack, in such manner as to properly deliver the cranberries to the apron, and 
allow dirt and foreign matter to fall from them through this rack during their delivery. 
Also, the arrangement of the guides, constructed with, and forming part of, the feed 
apron, so that the cranberries will not be allowed to fall on each other when delivered 
to the bounder. Also, the movable and adjustable flexible strick, so placed above, and 
relatively arranged with, the apron, as to govern the quantity of cranberries on the 
apron itself, which may be passing over or upon it. Also, the cushion relatively arranged 
with the bounders, as to receive momentarily and prevent bruising the imperfect cran- 
berries. Also, the flap, so arranged with the bounders as to receive the force of the 
good and perfect cranberries, and prevent bruising them as they are separated by, and 
bounded from, the bounders. Also, the double adjustable dividers, so arranged rela- 
tively with the bounders as to sub-divide the poorer quality of cranberries.” 

142. For an Lmproved Double Seaming Machine; Luther E. Porter, Lake Mills, Wis. 

Claim.—* The frames provided respectively with the rollers, in combination with the 
segment, the whole being arranged so that the rollers may be readily adjusted, and the 
manipulation of the machine generally rendered comparatively easy.” 

143. Foran Improved Compound Pendulum; Charles W. Rice, Worcester, and John 
E. Harrington, Millbury, Massachusetts. 

Claim.—* \st, The adjustable connexion, or its equivalent. 2d, The strap, by alter- 
ing the angles of which we are enabled to increase or decrease the effect of the expan- 
sion and contraction of the connexion in raising or lowering the weight of the pendu- 
um.” 

144. For an Improvement in Cut-offs for Steam Engines; Augustin P. Samuel, City 
of New York. 

Claim.—“ The adjustable bars, making with the helical slot in the rock shaft plate 
an uniform curve, arranged within or in connexion with such helical curve or slot in 
such rock shaft, for varying the cut-off.” 

145. For an Improvement in Sewing Machines; James and Amos W. Sangster, Buf- 
falo, Ne Ww y ork. 

Claim.—* The looper, in combination with the plate and the cross-piece, for the pur- 
pose of catching the loop and causing it to be formed round the looper, and held open 

1 the aperture for the reception of the needle.” 


146. For an Improvement in Feeding Mill-stones;, Winser Smith, Princeton, Iowa. 


C laim.—*“ Giving a jarring or shaking motion to the tube, for the purpose of pre- 
venting the clogging of the grain.” 

147. For an Improvement in Railroad Car Brakes; Thomas W. Smith, Alexandria, 
Virginia. ’ 

Claim.—* |st, The employment of the rods at each end of the car, united by flexible 
connexions passing round compensating pulleys, said rods transmitting the braking 
power by mutual contact of their outer ends or heads.. 2d, The compensating appa- 
ratus, consisting of the pulley levers, with one end attached to the bar and the other to 
the bumpers, and the pulleys, hung at the centres of these levers for tightening or slack- 
ing the chains, so as to vary the distances of the ends of the rods directly with the va- 


riations of the bumpers, or the distance between the cars.” 


148, For a Lamp or Candlestick and Match-box Combined; Thomas Shanks, Balti- 
more, Maryland. 

Claim.—* The construction of, and providing lamps or candlesticks with, a hollow 

base or pedestal part, said hollow base being combined and provided with a sliding, self- 
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closing, drawer-like arrangement or receptacle, having compartments enclosing cham)e: 
operated by the springs and catch-rod.” 


149. For an Improved Method of Connecting the Panels of Field Fences; Wm. |) 
Sheldon, Huron, New York. 
Claim.—* The combination of the end pickets of the sections of the fence with c uy 
ling pins or spikes, so that the fence may be put together or taken apart by simply hook- 
ing on or lifting off the alternate lengths or sections.” : 


150. For an Improved Corn Sheller; Jeremiah P. Smith, Hummelstown, Penna. 
Claim.—*“ The ribs, arranged and operating in combination with the concave.” 


151. For an Improvement in Spinning Machines; Wm. W. Spafford, Petersbor 
New Hampshire. 

Claim.—* The constructing of spinning machines having series of bush gear-wheels 
and twisting thimbles, combined and working on the circumference of a main centra 
driving gear-wheel, said central driving gear-wheel combined with the annular plates 
and the adjustable graduating segmental plates.” 


152. For an Improved Ratchet Movement for Screw-drivers; G. H. Talbot, Boston, 
Massachusetts. 
Claim.—“ The combination with the sliding rag-wheels of a sliding piece havin: 
claws.” 
153. For an Improvement in Ploughs; Thomas Thompson, Thompsonville, Nort! 
Carolina. 
Claim.—* The curved beam and land-side, having the depending ear and upright 
standard secured to the beam, in combination with the opposite, curved, adjustable han- 
dles, as constituting an improved construction of plough.” 


154. For an Improved Carpet Fastener; Charles A. Wakefield, Dalton, Massachusetts. 

Claim.—“As an improved article of manufacture, a carpet fastener composed of meta! 
plates, bent so as to form parallel sides or plates provided with teeth, and each perfo- 
rated with a hole, the plates being fitted and secured on the edge of carpet, and used i: 
connexion with the tacks, or their equivalents, driven in the floor.” 


155. For an Improvement in Joints of Railroad Tracks; Charles A. Wakefield, New 
Haven, Connecticut. 

Claim.—* Forming cavities of unequal length in the opposite sides of the heads o! 
the two lengths of rail at the joint, and fitting to the sides of the neck of the rail tw 
plates with upward projections to fill the said cavities, and form a continuation of th 
heads of the rail.” 

156. For an Improved Arrangement of Devices to Feed and Gig Back the Carriage 
in Circular Sawing Machines; Hiram Wells, Florence, Massachusetts. 

Claim.—* The arrangement of the rack, pinion, rack-bar, lever, roller, slot, pin, an 
roller, whereby the shaft will be rotated in either direction at pleasure, according as the 
lever is moved.” 

157. For an Improved Method of Butting and Pointing the Bolt to be Sawed int 
Shingles; Moses D. and Alpheus Wells, Morgantown, Virginia. 

Claim.—* The vertical knife-edge slides and horizontal double inclined slide, in com 
bination with each other, and the carriage, and saw.” 

158. Foran Improved Scroll Sawing Machine; Ulysses B. Vidal, Philadelphia, Pa. 

Claim.—* The arrangement of the slotted slide with a cam, embraced by the frictior 
roller, and operated in connexion with the springs.” 

159. For an Improvement in Combined Horse-collar and Hames; G. W.N. Yost, 
Cincinnati, Ohio. 


Claim.—* The adjusting breast yoke, in combination with the hame bows, for the 
purpose of making the hames press directly backward and upon the fleshy portions of 
the shoulders in order to enable the horse to draw with greater ease, and also for mort 
accurately fitting different horses, and thus preventing the chafing, galling, and stiffen- 
ing of the shoulders.” 
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160. For an Improvement in Sewing Machines; Amos H. Boyd, Assignor to Oliver D. 
Boyd, Saco, Maine. 
Claim.—* The combination of the lever with the shoe and spring for giving the shoe 
vertical reciprocating movement. Also, in combination therewith, the slide for giving 
the horizontal reciprocating movement to the shoe.” 


161, For an Improvement in Restoring Waste Vulcanized Rubber; Hiram L. Hall, 
Assignor to the Beverly Rubber Co., Beverly, Massachusetts. 
Claim.—“ The process, viz: boiling waste vulcanized rubber in water, after it has 
een reduced to a finely divided state by grinding, for the purpose of utilizing the same 
y restoring it to a plastic state fit to be again used in manufacture of india rubber fab- 


162. Foran Improved Pump Bucket; W.¥. Horton, Lockport, New York, Assignor 
to Walter K. Marvin, City of New York. 


Claim.—“ The peculiar arrangement of the flanches with the corrugated washer and 


63, Foran Improrement in Window Blind Fixtures; Asahel G. Batchelder, Assignor 
to Hiram E. Pearson and A. M. Butterfield, Lowell, Massachusetts. 

Claim.—** The application of a stand clasping the rail, in combination with the spring 

guide rod.” 
i64. For an Improvement in the Construction of Marquetry Floors; Benjamin H. 
Shedaker, Philadelphia, Pennsylvania. 

Claim. —“ Constructing marquetry floors by first inlaying or inserting the required 
liferently colored pieces of wood, or other material, across in the upper sides of the 
proper flooring boards (whether these are of like or different colors), prepared with 
tongues and grooves in the usual manner required for common flooring, so that the said 

irds so prepared may afterwards be laid down and secured directly upon the joints in 
the usual manner, and so produce a marquetry floor of any surface, pattern, or design, 
which may be adapted to such mode of construction without the use of the sub-floor 
required by other modes.” 


165. For an Improvement in Coal Screens; George E. Hoyt and Frederick Nishwitz, 
Assignors to George E. Hoyt, aforesaid, Brooklyn, New York. 
Claim.—“ Preventing the dust and dirt which have been once separated from the 
ial from again mingling with it, by means of the arrangement of the inclined screens, 
combination with the dust sieves.’ 


; 


3. For an Improved Method of Registering the Speed backward or forward, and the 
Distances passe d over by Railroad Trains, by means of Electro-galvanic Batteries; 
Lewis Troost, Assignor to John A. M. Battle, Mobile, Alabama; patented in Eng- 
land, June, 15, 1857; patented in France, June 18, 1857. 

Claim.—* 1st, The method of recording the performance of a railway train on its 
ney, by the combination of a registration of time and one or more registrations of 

stance, such registrations being made in lines parallel with, or contiguous to, each other, 

show by comparison with each other the speed movements and stoppages of the train. 
*d, The indication of the backward movements of the train by a registration of a dif- 
ferent character to that of the forward movements, but in the same relation to the regis- 
tration of time, so as to show the time occupied and the distance passed over in backing, 
id to enable such distance to be deducted from the distance run forward from the start- 


g point to be correctly ascertained.” 


For an Improvement in Steam Spring Pressure Gauges; Moses M. Young, As- 
signor to self, Harvey F. Litchfield, and Joseph G. Hamblin, Boston, Mass. 
Claim.—“ Supporting the piston entirely by an elliptic spring, sustained in position 
y a cross-bar or partition, or the equivalent thereof, applied in the case, and making 
‘he piston to rest in other respects only against the elastic diaphragm, and have no 
nnexion with the sides of the space within which such piston may move.” 


JANUARY 26. 


168. For an Improvement in Potato Planters; John R. Albertson, Alleghany, Pa. 


“This invention consists in furnishing the front end of the hopper with rods, so ar- 
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ranged as to allow the fingers on the belt to pass between them, said rods by 
for the purpose of preventing the seed from rubbing against the belt.” 
Claim. —* The arrangement of belt and fingers with rods and hopper.” 


169. For an Improvement in Ploughs; Joseph Banks, Dadeville, Alabama. 


Claim.—* The triple branched coulter, bars, and point.” ; pos 


170. For an Improvement in Rotary Pumps; John 8. Barden, New Haven, Con: 3 


Claim.—*“ Arranging one passage only in the slide wing, and the other in the ri 
rocating cylinder, or through the case.” 


171. Foran Improved Washing Machine; Nicholas Bennett, Lebanon, New York, As 
signor to David Parker, Shaker Village, New Hampshire. 
Claim.—* The arrangement of two or more washing chambers with a traveling 
carrying two or more rubbers, one for each chamber, said traveling frame rest 
and supported by, the sides of the washing chamber, for the purpose of washing s 


kinds or qualities of clothes at the same time, without allowing the suds or water ino 
chamber to flow or be dashed over into the next one to it.”’ 


172. For an Air-tight Pepper-bor; Edmund Brown, Lynn, Massachusetts. 
Claim.—** Making a spice and pepper box air-tight and self-closing.” | 
Norr.—The perforations for the delivery of the spice are made in a valve or n 

the bottum , Instead of the top. 


173. For an Jmprovement in Machinery for Obtaining and Preserving Power f ( 
Trains while Passing Railway Stations; Erastus T. Bussell, Shelbyville, Ind. 1e 
Clain.—* The catching or saving of power from a train of cars in its flight throug! pa 
the curved planes, and the appended mechanism, or any other equivalent device.” Pl 
174. For an Improvement in Apparatus for Dyeing Yarn in the Skein; Matthey 33 


Delany, Clinton, Massachusetts. 


Claim.—*“ Combining with the vat and the movable frame, two series of support 
rollers, the pressure rollers, and the key-shafts, and their gears or mechanism for rotating 0 
such supporting rollers when the skeins are lowered into the vat. Also, combining with id 
the supporting rollers and their sustaining frame, the mechanism for separating the skeins it 
or keeping them separate, and from overriding one another while they are in revolut ( 
Also, the mode of constructing such skein-separating mechanism, viz: of a combinatio! l 
of crossed levers and two slide frames, arranged so as to operate together. Also 
mode of making the dipping frame, viz: of a frame and two turning frames, appli af 
as to operate together.” ; 


175. For an Improved Gas Heating Apparatus; Patrick S. Devlan, Camden, N 


t 
ar rsev. . 
Claim.—“* The arrangement of the tank, generator, and radiator, with eac] 
and with a gas burner, for the purpose of making a gas heating apparatus for warn So 
rooms, chambers, &c.” 
176. For an Improvement in Railroad Car Coupling; George W. Doolittle, 
Springs, New York. 
Claim.—*“ The mode for inserting the draft bolt and catching the link while the . 
rator is standing on the platform, as well as the mode of holding the bolt down by 
. :  ) 36 
clasp beneath while drawing. Also, the mode of releasing the hold of the draft | ) 
by the self-operating agency of the pin and the thumb-piece acting as a self-uncoup! | 
aa . . . ve ’ . } ‘ > rat 
177. For an Improvement in Musical Wind Instruments; C. H. Eisenbrandt, B ad 
ane 
more, Maryland. ‘ 
Claim.—* The construction and arrangement of wind musical instruments, by t 
addition of compensation sliding extension crooks or covered tubes, the auxiliary trans 1S/ 
tion valve, the key-bar, the secondary keys, the connexion actuating rods and arms, | ( 
gether and in combination with the valves, tubes, and pipes.” the 
. 7 ° | ; " 
178. For an Improvement in Curry-combs; E. L. Evans, Providence, Rhode Island ga 
Claim.— Constructing the curry-comb with a flexible back formed of india rub ( 
, . . > ere ™ Tee 
and flexible teeth formed of the same material as the back, or other pliable or flex! 1as 


substance which may be moulded with the india rubber.” and 
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79. For an Improvement in Machines for Ploughing; Joseph W. Fawkes, Chris- 
tiana, Pennsylvania. 
Claim.—*“ The employment of the barrel-shaped wheel or driver, constructed with 
spurs, in combination with guiding wheels, and screw, and segmental rack, for the pur- 
ose of drawing the plough frame and ploughs.” 


For an Improvement in the Art of Making Brooms; Thomas Floyd, Assignor to 
self, D. K. Wunderlich, and B. F. Nead, Chambersburgh, Pennsylvania. 


s 


« This invention consists in making brooms and brushes by the use of a clamp plate.” 
Claim.—** The cast metallic clamp plates with points, between which is placed and 
ppressed the material used, by means of the bolt and screw, which pass through the 
ites ind material, and whicl | 


purpose of making brooms or brushes without sewing.” 


' 
>» 10! 


1 is firmly secured by means of id bolt and screw 


S|, For an In proveme ntin Malki ifs Blades for Pe neil Sha penere; Walter K. Fi 


Clain.—“ For supporting small pieces of metal, and aiding in their reduction to 
es or knife blades under the action of a grinder or grinding wheel, a gauge bed- 
r holder, constructed with recesses, such bed being moved along under the grinder, 


the grinder moved over it in such manner as to successively reduce each of the blank 
t may be within its recesses.” 


82. Foran Improvement in Railroad Car Brakes; Samuel Gumaer, Chicago, Ill 


le 
Claim.—*“ The loosely hung rubbers and spring-bottomed shoe, in combination with 
ie tri-branched cam, when the lower toe of the cam acts upon the spring, and the said 

parts are all relatively so arranged that the rubbers are applied tothe wheels prior to the 


pplication of the shoe to the rail.” 


83. For an Improved Device for Shifting the Bolt to Effect the Taper in Shingle Ma- 
chines; W. D. Guseman, M yreant ywwhn, Virginia. 

“ My invention consists in the peculiar device for receiving the bolt every time it is 
lropped from its carriage, so as not only to change the ends thereof from which the butts 
id points f the shingle are cut, but also to regulate the taper and thickness of the 

ngle,”’ 

Claim.—“ The rocking pieces with their adjustable tongues and boxes, for forming a 

te , 


| to receive the bolt and reverse its inclination so as to cut off the shingles butt and 
int, and adjust their taper and thickness.” 


184. For an Improvement in Pug-Miills; James A. Hamer, Reading, Pennsylvania. 


Claim.—“* The arresting plungers, or their equivalents, in combination with the 


N iTE.— Nature not specific 1, 


85 For in / i} rovement in VW chine for Planing Away lee in Rivers; R. Ww. Hey- 
wood, Baltimore, Maryland. 

Claim.—* Ist, The bevel edged plane irons connected with the series of grooving 

veled cutters, for the purpose of grooving and planing away ice. 2d, The peculide 


rangement consisting of the adjustable standards, pulleys, endless chain, pinions, 


ink-shaft, in combination with the ice grooving and planing mechanism.” 
86. For an Improvement in Tidal Alarms; Abel Hildreth, Thomaston, Maine. 
Claim.—* My improved tidal alarm, constructed with the two windlass barrels, the 
ratchets and pawls, the reversing chains and weights, and the two float chains, arranged 
ind applied in connexion with the striking mechanism and the float, and its stem or 
od, so as to operate therew ith.” 
187. For an Improvement in Heaters or Coolers; John C. Hoadley, Lawrence, Mass. 
Claim.—* Constructing heaters or coolers by forming the tubes, tube sheets, and case 
thereof, of homogeneous metal, and without joints uniting said parts.” 
188. Foran Jmprovement in Corn Planters; P. C. Mosier, Homer, Iilinois. 
Claim.—* The beam, when shaped and pivoted to the axle by its forward end, and 
has its rear end, which carries the tubular furrow opener, covering shares, seed hopper, 
ind driver’s seat, arranged to run directly upon the ground.” 


. 
t. 
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189. Foran Improvement in Shingle Machines; Elijah Morgan, Morgantown, Va. 


Claim.—* In combination with the traversing carriage, the horizontally semi-rotat; 
piece with its lanches. Also, in combination with the carriage, the auxiliary carriage. 
when made susceptible of adjustment, for the purpose of changing the line or angle a: 
which the bolt is brought against the saw.” 


190. For an Improvement in Straw Cutters; J. H. Mumma, Harrisburgh, Penna. 


Claim.—* The arrangement of the feed rollers operated on by the tappets, crushing 
cylinders, provided with gum springs, cutter bars, and cutters.” 


191. For an Improvement in Tanning Leather; Butler G. Noble, White Water, Wis. 


Claim.—“The fixing bath, composed of nitric acid and glycerine diluted with water.” 


192. For an Improvement in Cotton Press; David G. Olmstead, Vicksburgh, Miss. 

C laim.—* Providing the fusee wheel with holes, or equivalent means of attachment 
at intervals from end to end of the flanches thereof, so that the leverage of the press 
may be readily varied when desired.” 


193. For an Improvement in Steam Throttle Valves; James W. Osgood, Colu: 
Ohio. 

Claim.—* The plate and rocker, arranged in connexion with the perforated valy 
seat, for the purpose of increasing or diminishing the area of the steam passage in the 
valve seat.” 

194. Foran Improvement in Railroad Car Coupling; John Pearson, Sterling, lowa 

Claim.—* The combination link made up of the spring, iron piece, and arms, con- 
nected therewith by interior projecting points, when used in combination with the levers 
and pins.” 

195. For an Improved Heel Spur to Prevent Slipping on Ice; Horatio Pollard, Bos 
ton, Massachusetts. 


Claim.—* The combination of the screw socket and screw stud or spur.” 


196. For an Jmprovement in Hydrants; W. Race and S. R. C. Matthews, Seneca Falls, 
New York. 
Claim.—*“ \|st, The annular valve and the disk valve attached to the rod, in cor 
nation with the escape or leak opening and seat. 2d, The combination of the « 
induction pipe, provided with flanch, and the jacket, to effect the desired end, to wit 


the ready removal, when necessary, of the case and working parts of the hydrant f 
repairs.” 
197. For an Improvement in Lanterns; Jacob H. Reighard, Birmingham, Penna. 

Claim.—* Attaching the top and bottom trimmings of lanterns to the globe, by means 
of lugs fitting on a bead around the upper and lower necks of the glass globe, so that 
they may be more readily attached or removed, or a new globe inserted whien neces- 
sary.” 

198. For an Improved Padlock; John Schneider, Chicago, Illinois. 

Claim.—* In padlocks wherein the bolt is shot through the staple of the shackle by 
the direct action of the shackle itself, I claim the peculiar mechanism, consisting of a 
bolt and tumbler rotating upon a common stationary spindle, in combination with an 
auxiliary trigger.” 

199. For an Improved Galvanic Battery; Ebenezer Seaver, Boston, Massachusetts. 


laim.—* The employment of two or more porous cups one within the other.” 
Cl The employment of two o thin the otl 


200. For an Improvement in Preparing Mash for Distillation; George Seitz, Easton, 


Pennsylvania. 

Claim.—* Steeping or infusing the maize and rye, or rather grain and malt, sepa- 
rately, so that each may be subjected to the degree of temperature necessary for ¢! 
proper separation or dissojution of their parts, and then uniting or mixing the two in- 
fusions.” 

201. Foran Improvement in Apparatus for Tanning Skins; C. A. Shaw and J. Clark» 
Biddeford, Maine. 


? har 


Claim.—*“ The use of the horizontal movable frame rods or sticks, the toothed bars, 
and the rests, or their equivalents.” 
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202. For Improved Raking and Binding Devices 


or Harvesters; Allen Sherwood, 
Auburn, New York. 


Claim.—* Binding the grain by means of the wire placed on a spool or pulley, and 
carried partially around the grain by the hooks of the arm, the hooked arm being used 
n connexion with the stationary fork, and the rotating forks and cutter.’”’ 

903. For an Improvement in Nipple Guard of Fire Arms; David W. Smith, Boston, 
M assachusetts. 

Claim.—“ Applying the cover guard to the lock in manner and operating it, by joint- 
ig the cover guard directly to the lever, and operating the said guard by means of the 
ngue, and the lever in connexion with the arm, or its equivalent, extending from the 

- or hammer.” 


{ 


204. For an Improved Water Wheel; Frederick Smith, Buffalo, New York. 


Claim.—* The peculiar construction, arrangement, and combination of the hollow 
forated vertical shaft, radial and spiral buckets, and scroll and cylinder case, whereby 
two actions of the water, to wit: the full percussion and the full re-action, are em- 
yed in the same wheel without one interfering with the other, and whereby, also, 
yntinuous draft of air is admitted into the bucket case above the water, so as to fill 

vacuum or space between the water and perforated shaft, and the force and gravity 

the water in its re-action thereby greatly increased, and a free discharge secured.”’ 
205. For an Improvement in Ploughing Machines; Wm. Stoddard, Lowell, Mass. 
Claim.—* Constructing the ploughs with adjustable gauges attached to the mould 
urd thereof, when such ploughs are connected (for operation,) to an endless chain or 
ind, in combination with the flexible arms which carry the ploughs and bands.” 


06. For an Improvement in Canvass Sheets connected with Life-preserving Rafts; 
Lorenzo Taggart, Philadelphia, Pennsylvania. 


Claim.—* The canvass sheet provided with tubes, and serving the double purpose 
f awning and water receivers, and connected with the raft.” 


7. For an Improved Weather Strip for Doors; Joseph Tinney, Westfield, N. York 
Claim.—* The employment of curved slots in weather strips, with upwardly curved 
convex springs or bearings on the lower side thereof.” 


08. For an Improvement in Harvesters; Samuel W. Taylor, Greenwich, New York. 

Claim.—** The sliding head piece to which the inner end of the finger bar is hinged 
bination with the levers, the movable standard, the pendulous lever, and driving- 
vheel, when the said parts are arranged for joint operation.” 


209. For an Improvement in Railroad Car Springs 


New York. 


Claim.—*“ The combination of 


; Henry Waterman, Hudson, 


a series of bars or leaves of steel, with the end bear- 
gs and distributor, or their equivalents.” 


10 


Foran Arrangement of Passages and Valves for Cushioning the Piston of Steam 
Engines; Norman W. Wheeler, City of New York. 

Claim.—* Arranging check valves in the steam passages for cushioning the piston 
| balancing the steam valves with steam taken from behind the piston.” 


211. For an Improvement in Corn Harvesters; L. C. Wilder, Lexington, N. C. 


Claim—“ The combination of the oblique reciprocating flanched cutters, feed rollers, 
nd tilting platform.” 


212, For an Improvement in Seed Planters; J.D. Willoughby, Pleasant Hall, Pa. 

Claim.—* 1st, The rubber spring, in combination with the chair, screw, and nuts, to 
old the joints in any desired position with any desired firmness, for the purpose ot 
vaking bars a flexible and adjustable brace for grain drill tubes or shovels, which can 
e graduated to bear different degrees of resistance, and to hold the tube at any desired 
ngle to regulate the depth of the tube in the soil when the seed is being planted. 24, 
lhe combination of the rod with the inclined standard on the pole, for the purpose of 
itting off the discharge of the seed and elevating the said tubes and cleaners.” 

Vor. XXXV.—Turap Senizs.—No. 4.—Aprit, 1858. 23 


it ~ 


— 
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213. For an Improvement in Railroad Car Brakes; George W. Windsor, Al}leg) 
Pennsylvania. 
Claim.—*“ The use of a brake operating at the will of the brakeman, by mear 
levers working in the threads of a screw cut in the axle of the car or locomotive wheels ia 
to pinch the rails on w hich the wheels travel, and thus retard the progress « 


ieny 


xf th 
14. For an Jmprovement in Hydraulic Engines; James 8. Gwynne, City of > 
York, Assignor to Samuel Nicolson, Boston, Massachusetts. 


Claim.—“ Applying and arranging the roller passage, the roller, and t! 


I tue ¢ ill | 
together and in the case, in such manner that a liquid, when expelled from t! 
may pass out through the said roller passage. Also, the arrangement of the clos 
vessel on the case, and in respect to, and so as to operate in connexion with, t! 
ing and the roller of the said case, or serve not only as an air vessel, but 


und guide for the roller.” 
215. For an Improvement in Re efing Top-sails; Donald McClean, B 
to self, Samuel Green, and Nathan Ames, Saugus, Massachusett 


Claim.—* The arrangement of the rev ving jack-yard and the reef 


ines, 
the sail is reefed by simply doubling over itself, instead of being rolled or tied 
216. For an Improvement in Window Shade Fixtures; Charles 8. Sch! J! 


Assignor to John H. Bonn, Weehawken, New York. 


Claim.—* As an improved article of manufacture, a window shade fixture, ha 


the swivel pulley attached tu the serew-rod, which is fitted in, or passes through, t “ 
nut in the plate. , 
+] 
217. Foran / ved Method of Securing Straps upon Boot Legs; L. J. W 
Assignor to self and Edwin L. Swartwout, Utica, New York. 
Claim.—* The iastening of raps upon boot legs by the use of the toothed ¢| . 
formed of a single flat piece of sheet mets al, with the pots or tee th by which it is { . 
ened, aisle aes projected from the plate by the use of a punch, die, or other equiy 9 
means, which being angular in their shape and pointed, are at once a substit 
separate nail or rivet, and capable of being driven through the k 
lenched on the opposite side.” 
AppITIoNAL I EMENTS 
Por an Jimpro rent in Ploughs; Beniah C. Hoyt, Port Washington, Wis 
/ ‘ 
patented Sept. 2, 1856; additional dat d January ‘ 18ES8, 
Claim.—* The adjustable axle with angular journals and adjusting ar § 
nation with the stirrup or standard, rotary mould-board or mould-board 
propelling or driving-wheel.’ 
2. Foran FT prove 1 File-Cutti: cid Vachine; Isaac H. ¢ é Px 
patented Feb. 24, 1857; additional dated January 12, 1858. 
Claim.——*“ The application of a convex bed-face, or its equivalent, to t] pper 
if the cutting bed of file machines.” 
3. For an Imp “oved Machine for Smoothing Planed Wooden Sursaces: Baxter ] 
W hitney, Winchester, Massachus« tts 5 patent d August 11,1857: adk il | 
January 12, 1858. 
Claim.—* Substituting the plane iron for the scraper in the bloc! 
For an li prov té net in Cr li r Wills; Benj imin Mackerls v. New P¢ te! } h,O i ] 
patented Nov. 4, 1856; additional dated January 19, 1858. { 
Claim.—* 1st, Preventing the apples from passing in an uncrushed state from t 
hopper into the grinding chamber, by means of the joint action of the comb and _ the 
: 4 ’ 
livision plate, arranged in rejation to the stationary teeth in the concave, and the double 
series of rotating teeth, and of the cylinder. 2d, Extending the length of the grinding 
chamber beyond the series of teeth in said chamber, and then combining a clearing can ; 


with the correspondingly elongated end of the cylinder.” 
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For an Improvement in Covering for Drawing Rolls; Joseph M. Smith, Manches- 
New Hampshire ; patented July 7, 1857 ; additional dated January 26, 1858 


Claim.—* The employment of gutta-percha, in combination with black lead, as a 


yaterial for draft rolls.” 
Vill-stone Dress for Hulling Rice; Charles R. Barnes, City ot 


For an Improved 
additional dated January 26, 1858. 


New York; patented Feb. 20, 1855; 


od witha run- 


( n ‘The bed-stor with radial and curved furrows, when combins 
ne having the curved furrows substantially the same as in the before-mentione 
ters Paten 
Re-Issves. 

F 1 Imp vent ta Sewing Machines; 1. M. Singer and Edw 1 Clark, C ‘ 
New York, Assignee f Charles Morey and Joseph B. Johnsen, Bosto \ 
patented Feb. 6, 1849; re-issued June 27,1854; divided and again re-i 
two amended specifications, January 12, 1858. 

( —“‘ The arrangement of the bed, eye-pointed needle, and hook, or equivalent 

| 
r apparatus, so th 1e bed shall be interposed between the hook, or « quivalent 
ipparatus, and the material to be sewed to resist the puncturing operation of t 


to hold such material against the pull of the hook when drawing the thread t 
titch, and to prevent the varying thickness of the material from 


iny variation in the length of thread which is carried through by the needle. Also, in 


ombi nation with the eye-pointed needle and hook, or equivalent 
ed interposed between the material to be sewed and the hook, or its equivalent, 
ite to make a self-adapting pressure on the material to be sewed in close proximity to 
he needle, to hold it against the bed during the reciprocating motions of the needle, 
wt which, while it so holds the material, shall be free to vield to the inequalities of suc] 
naterial as it is drawn forward under it by any feeding a ipparatus. 
For an Improvement in Se — Machines; I. M. Singer and Edward Clark. City 
f New York, Assignees of Charles Morey and Joseph B. Johnson, Boston, Mass.; 
patented Feb. 6, 1849; re-issue od June 27, 1854; divided and again re-issued on 
12, 1858. 


two amended specifications, January 


producing 


looping apparatus, with 


Claim.—* In m with an eye-pointed needle and a feeding apparatus for 
yer 
r 


soving the cloth, or other material to space the. stitches, the employment of a plate, o 

equivalent therefor, to make a self-adapting pressure on the material to be sewed in 
close proximity with the needle, and in such relation tothe needle and the bed, or othe: 
irface which resists the puncturing operation of the needle, that the sai ! yielding pres- 

inst the said material in the same direction as the needle in its punc- 

hall hold such material smooth and steady while the needle is 


id shal 
and while the stitch is being drawn tight, the said yielding pressure 
ind adapt itself to the inequalities of such material as it is moved 
fie tl ree 
zZ apparatus to space the stitches, 


nent tn Printing Presses; Stephen P. Ruggles, Boston, Mass. 


1, 1851; re-issued January 19, 1858. 


for cards, in combination with the vibrating platen, and 

‘h operates the same. Also, the use of a segment of a cylin- 
tion with the stationary form bed, so that the rotary inking apparatus 
the form, and then after taking ink from the fountain, distribute it on 

said cylinder; also, in combination with the stationary form bed, the revolving cheek 
‘ s over the form. Also, the movable bearers on the side of the 


plates for carrying the roll 
form bed, so as to be moved outwards when the inking rollers are passing over the form, 


Claim.—* The gau 


stop-finger prank whi 


der, in combu 


may move ove! 


ind drawn inwards when the sheet or tympan is moved up to said form. Also, regu- 
lating the delivery of the ink, by combining with the delivery roller a grooved ratchet 


1, operating with the lever stud, cam roller, and stop lever. 


wheel and weighted pawl ban 
rollers on sliding bearers, so that it 


Also, supporting the journals of one of the inking 
1 up agi uinst the delivering roll, by means of studs on said bearers, and 


may be moved 
cams operating the same.” 


t 
+ 
' 
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4. For an Improvement in Vault Covers; George R. Jackson, City of New York - 
tented April 21, 1857; re-issued January 19, 1858. 


Claim.—* Combining glasses of an inverted, pyramidal, polygonal, or conical fury 
with the sash or metallic portion of an illuminating vault cover, or its equivalent, { 
the purpose of producing a wide spread and perfect diffusion of the rays of light wh 
may pass through said cover into the apartment beneath.” 


5. For an Improvement in Eccentric Explosive Shells; Wm. W. Hubbell, Philad 
phia, Pennsylvania; patented January 22, 1856; re-issued January 19, 1852. 


Claim.—* The combination of the head or segment of the solid sphere with flat bas 
uniformly around the fuze hole, with the segment cf the hollow part forming a spher 
cal shell with flat-based head and externally smooth.” 


For an Improvement in Air-tight Stoves; Zephaniah Bosworth, Harman, Ohio, As 
signor to James M. McKinley, Dubuque, Iowa ; patented April 6, 1842; extend 
for the term of seven years from April 6, 1856 ; re-issued January 19, 1858. 


Claim.—* A fire-pot, a combustion chamber, and descending flues leading from th 
bottom thereof, and between the fire-pot and outer casing, to a chimney, all arranged j 
the interior of a box enclosure or casing of suitable materials, with proper provision { 
admission of air or fuel, all substantially in combination with a properly governed ap: 
ture for admitting air into the chimney without passing through the fire; the whol 
constituting a stove such as is in this combination claimed, whether the oven be us: d 
or not. The sliding door, the drop door, and the other parts of this stove do not diff 
from such as have been previously known and used; no claim is, therefore, made to them 
or in fact to any part of the stove, taken individually, but the claims are limited to th: 
combination.” 


7. Foran Improvement in Machines for Numbering the Pages of Account Books 
John McAdams, Boston, Mass.; patented August 12, 1851; re-issued January 26 
1858. 

Claim.—“ The mode of arranging and operating the numeral types for printing ths 
pages of the whole book, to wit: arranging the types of the several numbers, from | t 
the highest number required in a serial order, in one or more continuous lines 01 
behind another, and bringing them up successively and separately to the point of im- 
pression, so that the type of each number is independent of all others and alone, ar 
but once in the paging of the whole book, and all others are out of the way, and 


whether said types are fixed in a chain or chains, or in any other manner by which the 
same system of operation is obtained. And, also, arranging the two type chains or con- 


tinuous lines ef type parallel with each other at proper distance apart, and with th 
types in proper serial order, and operating the same simultaneously to print the number 
of two pages simultaneously on the two oppesite corners of the same side of a shee 
And, further, the arrangement of two pairs of type chains or continuous lines of typ 
to print the numbers of two pages on each side of a sheet, while the sheet is passin: 
once through the machine.” 


DesiGNs. 
For Stoves; N.S. Vedder, Troy, Assignor to W. Eddy, Waterford, New York. 
2. For Cooking Stoves; Garrettson Smith, Henry Brown, and Samuel H. Sailor, Phila 
delphia, Assignors to Alexander Small and E. G. Smyser, York, Pennsylvania. 
For Stoves; Charles J. Shephard, Brooklyn, New York. 
For Stoves; David Hathaway, Assignor to Fuller, Warren & Morrison, Troy, New 
York. 
5. For Stoves; David Hathaway, Assignor to Fuller, Warren & Morrison, Troy, New 
York. 
For Stoves; David Hathaway, Assignor to Fuller, Warren & Morrison, Troy, New 
York. 
7. For Stoves; David Hathaway, Assignor to Fuller, Warren & Morrison, Troy, New 
York. 


8. For Stoves; Peter A. Palmer, Troy, New York. 
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9, For Tea Service; Henry G. Reed, Assignor to self and Charles E. Burton, Taunton, 
Massachusetts. 

10. For Stoves; N.S. Vedder and Ezra Ripley, Assignors to L. Potter & Co., Troy, 
New York. 

11. For Stoves; N.S. Vedder and Wm. L. Sanderson, Assignors to L. Potter & Co., 
Troy, New York. 

2, For Stove; N.S. Vedder and Wm. L. Sanderson, Troy, Assignors to George War- 
ren, Mechanicsville, New York. 

13. For Types; George Bruce, City of New York. 

14, For Stoves; A. C. Barstow, Providence, Rhode Island. 

The claims on the above, are for the several shapes, forms, ornaments, and configu- 


rations. 


MECHANICS, PHYSICS, AND CHEMISTRY. 


On a New Method of obtaining Carbonate of Potash from Felspar and 
similar Minerals.* By Dr. E. Meyer. 


The author’s process consists essentially in decomposing the mineral 
by calcination with lime, and then treating it with water under a pressure 
of 7 to 8 atmospheres. With felspar 14 to 19 equivs. of lime are used to 
1 equiv. of felspar, or to 100 parts of felspar 139 to 188 parts of or 

The lime is employed either as hydrate or in the form of chalk; it is 
intimately mixed with the felspar to a plastic mass, which is made inte 
round balls of 3 to 4 inches in diameter, slowly dried, and then exposed 
to a temperature between a bright red and a white heat. The tempera- 
ture must be so high, that the mass, after burning, may contain neither 
carbonate of lime nor uncombined caustic lime. It should therefore 
exhibit a very inconsiderable elevation of temperature with water. It is 
isually caked together. Of course, for such a decomposition, a very inti- 
mate mixture of the felspar and lime ts requisite. The more lime employed, 
the shorter the time necessary. After burning, the mass is powdered and 
heated with water in a vessel capable of bearing a pressure of 8 atmo- 
spheres, in which the decomposition is completed in 2 to 4 hours. The 
solution above the powder (which is never firmly solidified, as the for- 
mation of steam probably prevents cohesion) is caustic to the touch, is 
free from hydrate of lime, and always contains all the soda, and potash 
to the amount of about 9 to 11 per cent. of the weight of the felspar 
employed. 

A second extraction of the powder freed from the solution of potash 
s of no great use; little potash, but plenty of lime is dissolved ; the 


latter cannot be taken up by the solution in the first instance. It is of 


no great advantage to continue the extraction longer than 4 hours. 

If the alkaline solution, after saturation with carbonic acid, be evapo- 
rated to dryness, a little alumina and silica separate first of all; the car- 
bonate of soda then crystallizes, and at last carbonate of potash remains, 
which, when pure minerals are employed, is perfectly free from other 
acids. 

* From the London Chemical Gazette, No. 366 
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As regards the mass remaining insoluble in water, the very intimate 
mixture of its constituents renders it peculiarly suitable for the prepara- 
tion of a Portland cement, the composition of which varies within the 
same limits. These cements, however, sometimes contain more alumina. 
This want of alumina, if it be a defect at all, is easily supplied by the 
addition of a little clay, with which the residue need only be mixed. 
The author has found, however, that the powder taken out of the kettle, 
and again strongly calcined, sets very rapidly and firmly under water. 
so that the addition of clay is unnecessary. 

As a matter of course, this mode of preparation will not be appli 
exclusively to pure felspar, as other felspars or minerals containing pot- 
ash, must also be adapted for this purpose. ‘Thus, for example, there ar 
many granites which contain about 7 per cent. of potash, and from 
which the manufacture of potash would appear to be remunerative. Ot 
course, in this case, the chemical composition is to be taken into con- 
sideration, and the amount of lime added to be modified accordingly. 
All that has to be done is to establish the proportion of 3 or 4 equivs. ot 
base to 1 equiv. of acid, in which potash, soda, lithia, lime, and mag- 
nesia are to be regarded as bases, and silica, alumina, and oxide of iror 
as acids. Any chlorine or fluorine that may exist has no influence, and 
magnesia, instead of being injurious, has been found to be preferable to 
lime for the separation of potash. Moreover, it is well known that mica, 
which would play an important part when granite is employed, is far 
more easily decomposed than felspar, for, as Mitscherlich has lately dis- 
covered, it is even completely decomposed by muriatic acid in a glass 
tube at 212° F. 

The points to be observed in carrying out this process on a larg 
scale are now to be referred to; these, however, may easily requir 
modification by local and other circumstances. 

As the abundant result in potash depends especially upon the com- 
plete decomposition of the felspar, and the latter can only be effected 
by a very intimate mixture with lime, the greatest attention is to be paid 
to the fine division of the substances to be employed, in order that in 
the intermixture the portions of felspar may be in contact with the lim 
in many places. The felspar, or the mineral containing felspar (of course, 
only granites with a small proportion of quartz will be operated on), is 
burnt in a furnace which works uninterruptedly, or in any reverberatory 
furnace, taken out of the fire whilst still red-hot and thrown into water 
By this treatment it will be split in every direction, and rendered sulli- 
ciently soft for further division. It is then powdered under siampers, © 
between cast-iron crushing rollers, and afterwards ground with water 
upon mill-stones. The bottom stone and the runner must be of quartz 
or granite, and possess considerable weight. ‘The finely ground powde: 
is then passed through sieves into the lixiviating apparatus, very finely 
lixiviated, and conducted into pits to settle. It is of the greatest impor- 
tance only to employ fine lixiviated powder in the manufacture, as this 
greatly facilitates and hastens the decomposition by ignition, and causes 
a saving in fuel. The time occupied in lixiviation is not so consider- 
able as it might appear at the first glance, as the rule adopted in the 
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orcelain factories is not to be a here. The greater specific gravity 

of the felspar causes it to settle far more rapidly than clay ; it is unneces- 
sary, as in porcelain factories, to bestow great care on purity, on the 
exclusion of dust, iron, &c., so that the simplest arrangement is sufficient 
for the purpose. The coarser powder is, of course, ground again. 

A similar fine division is required for the lime, and when this is 
employed 1 in the burnt state, it is most completely effected by slaking. 
Nevertheless, when circumstances admit of the employment of carbo- 
nate of lime, the latter is to be preferred, because the balls or cakes 
prepared with it shrink less in drying, and retain more cohesion and 
solidity in the fire. In this case, of course, lixiviation is necessary. 

In any case the lime and felspar must be in a state of the finest divi- 
sion before they are mixed together. ‘The author does not think it neces- 
sary to say anything about the proportionate weights beyond what has 

een already stated : it is impossible to give any definite numbers, as 

hey would be different for each raw material, for which reason a pre- 
liminary analysis is necessary. So much lime must always be added, 
tha t3or4e juivs, of base may be presented to 1 equiv. of acid. It is to 
be ‘med. how ever, that as the materials are obtained in the form of 
. fine mad, the amount of moisture in them must be determined, when 
he proper quantities may be arrange d by measure upon this basis. Mea- 
suring in this way is more exact and convenient than weighing. 

The intimate mixture of the materials is most conveniently effected by 
means of a clay-mill, the usefulness of which is now well known. The 
paste is allowe d to pass through until it is perfectly homogeneous. As 

on as this is the case, the mixture issuing from the clay-mill is cut by 
the machine itself into cylindrical pieces of 5 to 6 inches in length, and 
2 to 24 inches in diameter. These are slowly’ dried, and then put in the 
furnace to be burnt. 

The best furnace for burning the mass is the porcelain furnace, because 
more uniform heat can be attained in all parts of it than in the ordinary 
tile-furnaces. ‘The latter may, however, be employed. A blast-furnace 
vith a permanent blast would also be suitable, although inequalities of 
temperature are very liable to occur in it in different parts. The porcelain 
furnaces may be 2 or 3 stages high, and be furnished with 4 or 6 charges. 
{ny fuel may be used, as the ashes carried on by the draft cannot pro- 
luce the same injury here as in the burning of porcelain. The neces- 

ry temperature is a bright red heat, but it should be ascertained for 
each material by some preliminary trial burnings, as the greater or less 
legree of fusibility plays an important part, and fusion is not necessary. 
= cylinders contract con siderably by burning, and are partly aan 

They are ground, and then mixed with water in the steam- kettle, i 
which the decomposition is to take place. 

For the sake of simplicity and easy management, several kettles are 
heated by the steam of one generator. It is then unnecessary to mode- 
rate the fire during the emptying of the kettles, but the refrigeration 
necessary for emptying and filling them may be produced by simply 
shutting of the steam. A double bottom is also unnecessary, as a solidifi- 
cation of the mass and consequent overheating of the wall of the kettle 
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cannot take place. The powder is put into the kettle by a suitable 
arrangement; the necessary quantity of water is let in, and then the 
connexion with the steam-generator is established. Fluid may be drawn 
off by a cock, to ascertain the quantity of alkali dissolved. When the 
decomposition is completed, the solution is allowed to flow out into 
clearing vessels by the pressure of the steam. When the suspended pul- 
verulent mass has settled, the supernatant lye is conducted into th 
evaporating pans. The powder remaining in the kettle is cleaned out, 
and new masses immediately introduced, so that the working of the 
kettle is continued uninterruptedly. The lye, which contains caustic 
potash and soda, is either sold as such, or saturated with carbonic acid 
by passing the air of the fire over it, by which the evaporation is hastened 
at the same time. If the decomposition has been complete, no lin, 
separates in this process, but only alumina and silica, which were dis- 
solved in the caustic lime ; this sediment is raked together and removed. 
During the subsequent cooling the carbonate of soda crystallizes, whilst 
the more soluble carbonate of potash is obtained by calcination. Thy 
carbonate of potash thus obtained is almost chemically pure, and fa 
preferable to any prepared from the ashes of plants. 

The powder taken out of the kettle and the clearing vessels, which 
may be again lixiviated to furnish a lye which may be employed after- 
wards instead of water, contains the constituents of a hydraulic cement. 
It is made into balls, or by means of a clay-mill into cylinders, either 
by itself, or with the addition of a little clay, and then burnt in a fur- 
nace. After burning, the pieces are pounded in the dry state, finely 
ground between granite rollers, and sifted ; they then furnish a cement 
which resembles Portland cement in its composition, but far exceeds it 
in homogeneity.— Dingler’s Polytechn. Journ. exliii. p. 274. 


The Aggregate Weight of Blows in the Production of a Marble Statue.’ 


It has been often observed of a block of marble under a sculptor’s 
hands, ‘** The figure is there, ali that has to be done is to cut it out.’ 
Without considering the head-work necessary to make a statue, it wil 
be acknowledged that it is likely to require some handwork to cleave tt 
out of its native bed. It may not so readily occur, however, to think o! 
the whole weight of blows, each afier each, from first to last, necessary 
to deliver it from its primeval imprisonment. ‘That this is something con- 
siderable may be easily conceived, and a little calculation will enable 
us to arrive at it, at least, in a degree. We will leave out of the ques- 
tion how many tons of force by gunpowder first reft the fragment from 
its mother bed in the mountains of Carrara, or how many tens of thou- 
sounds of pounds of bumps it got in rolling, and slipping, and bounding 
down its rough slide from the summit to the base of the clills, where 
the teams of buffaloes took it in tow, and conveyed it to Leghorn. We 
will only consider the weight of blows it receives after it arrives in the 
sculptor’s studio in the course of being made into a statue. The reader 

* From the London Art-Journal, No. 38. 
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may, or may not know, that the preparation for making a figure in 
marble is to make a full- ined one first in clay, which is “destroyed in 
being translated into its copy in plaster of Paris. This done, the plaster 
model and the marble block are set up side by side on two similar 
stones, and by means of a very ingenious measuring instrument, which 
moves from one to the other, the exact contour of the model is referred 
to the marble by means of such a multitude of dots on each, answering 
toeach other, as to make the figures look, when the process is complete, 
as if they had been shot with small shot! On a life-sized figure, for 
instance, there will be two thousand or so. But all this is not done in a 
lay—on the contrary, in such a figure the pointing, as it is called, will 
take some three months; for in the process of setting these exact mea- 
surements, all the rough marble has to be cut away, and the blows 
requisite for this purpose begin with “setting,” as it is called, the first 
point, and continue throughout the operation. Huge lumps and “ gal- 
lots’ now begin to fly about the studio, the workman using a heavy 
iron mallet and a point, or a piece of steel from six to eight inches long, 
not with an edge like a chisel, but ground to a point, which is much the 
most efficient instrument for knocking off great pieces. This instrument, 
driven with a strong arm and heavy mallet, soon makes an impression 
on the block. Now the theory of the weight of their blows is this :— 
Each blow given by the mallet driving the point against the marble 
represents that weight which, by a dead pressure, without momentum or 
velocity, but in other respects similarly applied, would have produced 
the same effect on the surface of the block, and in the case of a blow 
separating a large fragment, it would answer to that weight which, 
applied to the instrument, would, without striking, have forced off the 
same piece. Considered in this way, the ordinary blow of the pointer’s 
mallet cannot be rated at less than some three hundred weight, for a less 
weight would not force off the pieces it detaches. It is true that the 
weight communicated to the surface of the marble by the action of the 
workman’s arm, the weight of the mallet, and its momentum from mov- 
ing from above some two feet through the air, exists but for a moment, 
but it does its mission, as for that moment an extreme pressure is ap- 
plied. By a succession of these pressures the block is reduced and rudely 
shaped. In this part of the process the workman would strike about a 
blow in every two seconds, or about thirty in a minute. This average, 

iowever, is reduced to about half throughout his labor, by the measur- 
ion that is going on in the meantime. ‘Thus we may allow for some 
fifteen such blows per minute, each blow having the force of 336 Ibs. or 
thereabout, or, as we have said, three hundred ‘weight, the aggregate of 
weight applied to the block per minute thus being 45 ewt. This per 
hour amounts to 2700 ewt., and through a working day of eight hours 
to 21,600 ewt, or 1080 tons per diem. The operation of pointing a life- 
sized figure takes about twelve weeks; we must first then multiply the 
above for the six working days, bringing the calculation to 6480 tons for 
the week, and by twelve for the whole time, reaching thus the amount 
of 77,760 tons for the pointing. The carving after this, and finishing, 
would be a longer operation, perhaps reaching to twice the time, or 
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twenty-four weeks; but as the blows (though not decreased in number 
as in pointing by the time occupied in the measuring, by the pointing. 
machine) would be less in force, fining off at last to a gentle tap, their 
amount of weight would not probably more than equal that of the pre- 
ceding work, which we may thas double for an approximation to the 
whole weight of blows thrown on the block from first to last, from the 
time when it was but a rude splinter from the quarry, to that when jt 
has received the artist’s last touches. We thus arrive at a somewha 
startling fact, when taken in conjunction with the care required in the 
whole process, viz., that the aggregate of weight thrown on the produe- 
tion of a life-sized statue in marble, of the most delicate workmanship 
is not less than 155,520 tons, or 17,318,240 Ibs. avoirdupois. ‘To look 
at a delicate female statue, in white marble, who would judge her to 
have been produced by such means? 


Beaufumé’s Gas-Flame Furnace.* 


M. Guesnet, Admiralty Engineer, and M. Sochet, Director of Naval 
Construction, both of Cherbourg, France, have made a report upon a 
gas-flame furnace, the invention of M. Beaufumé, from which we con- 
dense the following information : 

In accordance with an agreement dated 23d February, 1856, M. Beau- 
fumé delivered at the port of Cherbourg a heating apparatus constructed 
according to his new system. This apparatus has been applied to the 
boiler of the Northern Forge at that port, where experiments were made 
with it. 

Instead of burning the fuel directly below the boiler, M. Beaufumé 
first transforms it into gas in a separate apparatus; and then conveys 
this gas to the boiler, where its complete combustion causes the genera- 
tion of the steam. This separate apparatus, which M. Beaufume term 
a gasifier, consists of a furnace constructed very like that of a locomotive, 
with a water-space substituted for the tube-plate. Coal is heaped upo 
the fire-bars to a considerable height; say 20 to 28 inches, according 
to the quality of the coal. The air necessary for the gasification is sup- 
plied in suitable quantities below the fire-bars, by means of a blowing 
fan. The oxygen of the air supplied causes very active combustion 
amongst the lower layers of coal in contact with the fire-bars, convert- 
ing the coal into carbonic acid gas; and this gas in passing through 
and amongst the upper layers, which ought always to remain black, 
becomes converted into carbonic oxide, and accumulates in the uppe 
part of the furnace mixed with nitrogen, and doubtless hydrogen also. 
These gases, the temperature of which is but slightly elevated, are con- 
ducted to the boiler through a wrought iron pipe, and enter the boile: 
furnace after having been thoroughly mixed, in a chamber termed the 
burner, with a suitable proportion of air supplied by the blowing fan. 


After having been once ignited in the boiler furnace, the gases continue 
to burn as fast as they are supplied. The flames produced act on the 


* From the London Mechanics’ Magazine, October, 1857. 
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heating surface of the boiler; and the gases remaining after combustion 
pass through the flues and escape into the atmosphere under the pressure 
due to the “blowing fan, no chimney being re quired. 

The gasifier, in consequence of the water-sp: vce With which it is sur- 
rounded, is itself a small boiler, the water in it absorbing the heat de- 
veloped in the gasifying process, and utilizing it by forming a considerable 
quantity of steam, which is added to that of the large boiler. The fur- 
nace of the easifier is supplied with fuel through a passage in the top of 
the apparatus, this passage crossing the steam space and opening into 
the furnace, whilst it is fitted with doors or valves at both extremities, 

that the fuel can be introduced into the furnaces without opening a 
communication with the atmosphere. 

A few simple and inexpensive alterations require to be made in the 

ickwork setting of ordinary boilers, in order to adapt them for being 

ated by gas. The fire-bars being removed, a brickwork platform is 
constructed in their place, and on this platform a number of brickwork 
passages are fo rmed, with o pe nings arranged to allow a portion of the 
ignited gases to come dire ctly into contact with the boiler surface. ‘These 
passages are quite indispensable, and form what may be called a heat- 
regulator. ‘They heat the gases, which, arriving in too cold a state, would 
not be completely burnt did they not come in contact with highly heated 
surfaces before being ignited. 

The boiler of the forge is of 12 horse power: it has a total heating 
surface of 167§ square feet, and when arranged in the ordinary way, it 
has a grate surface of 12} square feet. 


The gasifier supplied by M. Beaufumé has a grate surface of 5} square 


eet, and a depth of fuel of 27} ine a can be placed in it. The total 
height of the apparatus, including the ash-pan, &c., is “ih feet; and, 
aking extreme external measuren hi the space oceup ed amounts to 
290 cubic feet. ‘To place the apparatus, and to allow sufficient room for 


ttending to it, a space measuring at least 10 feet by 64 feet 1s ree quired, 
vithout inclu ling that taken up by the blowing fan and the donkey 
ngine which drives it. The cylinder of the donkey engine is 3:9 inches 
lameter, and the stroke 7°9 inches; whilst the maximum speed is 170 

he blowing 
in being made to turn at the rate of 1000 revolutions per minute, by a 
ltand pulley. The blowing fan is 2 feet in diameter by 1 foot in width, 
nd the pressure of the blast produced when the fan makes 1000 revyo- 
ions per minute, is equal to a column of water 1°97 inches high. 
The Beaufumeé apparatus requires more attention, and gives perhaps 


volutions per minute, with a pressure of 5 atmospheres, t 


> 


: little more trouble than an ordinary boiler ; still an ordinary fireman is 
lite capable of attending to it. 

When the boiler and gasifier are cold, that is, when the fire has been 
xtinguished for more than twelve hours, it requires considerably more 
Ime to get up the steam than with the ordinary furnace-—about 25 
uinutes. At the same time, when the fire in the gasifier can be kept in 
luring the intervals between working hours, as M. Beaufumeé proposes, 

this inconvenience does not exist. 

fhe Beaufumeé apparatus has also another inconvenience, which is felt 
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every time the fuel is stirred. This operation necessitates the opening o; 
small apertures for the introduction of the poker, permitting large quan- 
tities of carbonic oxide to escape, the presence of which in the boiler. 
house is injurious to the fireman, unless the atmosphere is renewed wit) 
sufficient rapidity. 

Finally, there are minute explosions which take place on igniting the 
gases in the boiler furnace, when the precaution is not taken of shutting 
off the supply of air until the moment when the light is applied, and 
when in consequence the furnace and flues are filled with carbonic oxide 
mixed with air. There is, however, not the slightest danger attending 
these explosions. 

In order to obtain a standard for comparison, preliminary experi- 
ments were made with the boiler heated by the ordinary furnace, to 
ascertain what quantity of steam per pound of coal could be raised 
under these circumstances. ‘The brickwork was in rather a bad cond). 
tion, and only 4°85 Ibs. of water were converted into steam of a pressure 
of 5 atmospheres per |b. of Newcastle coal. 

When employing the same coal, on applying the Beaufumeé apparatus, 
the quantity of water converted into steam of a pressure of 5 atmospheres 
per pound of coal, which was increased at each experiment in conse- 
quence of repeated improvements in the working of the apparatus, finally 
reached 8:26 lbs. This shows that the Beaufumé apparatus realizes a 
saving in fuel of 41 per cent. in the production of a given amount o! 
steam. It is, however, necessary to make a deduction for the steam used 
by the donkey engine driving the blowing fan, which reduces it to about 
7°8 Ibs., a result which still shows a saving of 38 per cent. 

In these two series of experiments the production of steam was esti- 
mated by the quantity of feed-water used—doubtless a very imperfect 
method—but the only one at command. 

During the whole of the experiments with the apparatus the consump- 
tion of smoke was complete, a very light smoke only being seen to issue 
from the chimney when the fuel was stirred, caused by the temporary 
production of an excess of gas compared with the air supplied. This 
smoke was almost imperceptible, and moreover lasted but for an instant. 

During this series of experiments it was ascertained that the tempe- 
rature of the residuary gases on leaving the flues was stil] sufficient!) 
high to melt zinc ; there was, therefore, undoubtedly, a considerable loss 
of heat, as these gases should not have had a temperature of more than 
150° Centigrade (302° Fahr). This arose in consequence of the heating 
surface being insufficient. 

Further experiments were made with the Beaufumé apparatus, 
with other than Newcastle coals, in all cases giving very advantageous 
results. 


but 


**Large Bell.’’* 


Our readers will learn with regret that this great and costly bell has 
been cracked, and is now utterly useless for the Palace of Westminster. 
It is supposed to have been broken by using too great a hammer before 
the bell was properly hung. The weight of this bell is nearly 16 tons. 

* From the London Mechanics’ Magazine, October, 1857. 
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Specification of the Patent granted to Georce Tomuinson Bousriexp, for 
Improvements in Coating Iron or other Metals with Tin.* 


Dated January 27, 1857.—(A communication. ) 
The invention consists of depositing tin on to iron and other metals 
rom a solution of a salt « mee in the following manner: 
To one hundred pounds of fresh water there is added about seven 
a 


a-half ounces of the cream of tartar of commerce (sup. tart. potash), 
the powder dissolved, which is better effected by the aid of heat. 
this solution there is added about an ounce of common whiting as an 
ili. A solution is then made of about three ounces -” a-half of the 
ymmon tin salt of commerce in ten pounds of fresh water, which is 
ided to the mixture above named, and the whole is made to boil for a 
y minutes, so as to perfect the solution and admixture. The iron or 
her metal to be ec | must be cleaned by dilute sulphuric ac > 
y any of the well-known means of removing rust or dirt, to which no 


iim is made, so as to be free from such imp in les, and the metal will 


li Iv, t 
ready to receive the coating. The solution should be contained in ¢ 
vessel of wood or porcelain during the process of coating, so as not to 
re ipitate the tin on the vi l. The solution is then to be heated to 
he temperature of about one hundred and sixty degrees F mnere 
vhich is best done by the introduction of steam. ‘The metal to be coated 
. then imme rs -d in the mixture, together with scraps of sing. nbemt tue 
unds weight or more, and immediately pure tin will be precipitated 
nD the surface, formu ya periect c ting So Intimate as to protect the 
tal from the action of Leauiina or of salt water, or the same effect 
ill be produced if the whole vessel were of zinc, instead of introducing 
aps of that metal. J thickness of the coating ll be determined 
y the length of ti icles are in th uth, | n eight hours the 
ntity deposited will iclent for m ical purps 
The materi used this process are the chea; wn which will 
rodu he effect, fo ich reason they are adopted ! the propor- 
ns proved by ex; it to be the most } oiven, but it is 
viot hat other of tin ean be used 1 ¢ il equis it 
the materials « loved 


Influence if th >» Composition f the I Jlast-Furnace CinZzer unon the Sire oth 
of Hot-Blast Iron.} 


MM. Janoyer and Gauthier have found that the streneth of iron smelted 
with a hot-blast depends very much upon the amount of limestone used 
re ) > “he ° ss i] » > ae mon . 
in the operation. Pig iron obtained with a charge yielding a cinder, i 
ie alae ue. 
which the proportion of lime and alumina to silica was as 7: If 
ittle strength, but broke readily, and analysis showed that it ¢ 
> per cent. of silicium. The large amount of silicium in pig iron smelted 


with hot-blast, is probably due to the easier reduction of silica 
* From the London Repertory of Patent Inventions, Noy., 1857. 
From the London Mining Journal, No. 1166. 


— 
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high temperature which prevails in the fusion zone of hot-blast furnaces. | cor 
Hence MM. Janoyer and Gauthier were led to the opinion that, by 7 fou 
increasing the amount of lime in the charge, so as to obtain a cinde wit 


containing a larger amount of lime, this reduction of silica might | 
pr -vented. When the proportion of bases to silica was as 8: 10, and 


iu, 


the same time, employing a blast at the highest attainable tempera 


ia re 


the iron produced bad much greater strength, and contained only 1+ 


" 


per cent. silicium. When the proportion of bases to silica in the cinde: 
was as 20:19, the iron contained only an unappreciable trace 
cium, and the strength was increased in the proportion of 65 to 45, | 
would : appear, therefore, that the inferior quality of pig iron sme 
hot-blast is not to be ascribed solely to the higher temperatur 
prevails in the furnace, but is owing rather to the ingredient 
charge not being suitably proportioned for preventing the redu 
silica, by having a sufficient amount of lime present. When the may 
amount of lime was used, the consumption of fuel was on the av: 
increased to the extent of 6 per cent.—Bulletin ce la Soc. de V1 
Minérale. 


The El clric Conductivily of Co} pel Wi res. E 


Professor W. Thomson, in measuring the resistance of wires mai 
factured for submarine telegraphs, was surprised to find differences be- 


tween different specimens so great, as most materially to affect th 7 

value in the electrical operations for which they are designed. It seem a 

at first that the or of twisting into wire rope and covering with ¢ 

percha must be looked to, to find the expl wnation of these diflere: 

After, however, a careful examination of copper wire strands, s 

‘overed, some uncovered, some varnished wit h lade -rubber, and sot 

oxydized by ignition in a hot flame, it was ascertained that none of thes 

circumstances produced any sensible influence on the whole resistar 

and that while there is some degree of constancy in the quality of w 

supplied from the same manufactory, there is vast superiority in the p 

duce of some manufactories over that of others. A submarine telegra) 

constructed with copper wire of one manufactory of only .), of an in 

diameter, covered with gutta perc *ha to a diameter of a quarter of an in 

would, with the same electrical power, and the same instruments, do u 

telegraphic work than one constructed with copper wire of another m 

factory of ,'; of an inch diameter covered with gutta percha to a diamets P 

of a third of an inch. What is the cause of these differences in electrica 

quality, is a question of much practical importance and high scienti! 

interest. The result of experiment shows that the greatest degree 

brittleness producible by tension does not alter the conductivity of th: ] 

metal by as much as one-half per cent. A similar experiment shows or 

no more sensible effect on the conductivity of copper wire to be pr Dey 

duced by hammering it flat. There are no doubt slight effects on nus 

onductivity of metals produced by every application, and by the alte: = 
eT v +} 
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: condition left after the withdrawal of excessive stress; but these are 
found to be in all cases so minute, that the present results as to coppe: 
wire are only what was to be expected. 


For the Journal of the Franklin Institute. 
. " 4] Tt > Y ° 
Particulars of the U. 8. Revenue Steamer Harriet Lane. 
= Cae ’ rey y ee es ‘ : 
Hull built by William H. Webb, New York. Machinery by J. F. sé 
r of the Allaire Works, New York. Intended service, sea coast 
W 
I 1 deck , 180 fee 
} } , 
hold Lid 
Breadth of beam rolded) 30 
Depth of hold 12 
ts] dec} }2 ( 
Draft . ‘ 
‘Tonnage, , > 640. 
Area of immersed section at load draft, 210 sq 
Masts two—Rig—Brigantine. 
Exaines.—Inclined, Direct action. 
Diameter of cylinders, ‘ two. $2 in 
Length of stroke, ‘ 7 feet 
C ut-ofl—adjustable. 
¥ Maximum revolutions, : 25 
Weight of engines, . 133 tons 
JoiLERS.— T' wo—Return flued. 
Length of boilers, a 24 feet. 
Breadth 6 ; 9 “ 8 inel : 
Height " exclusive of steam chimney, 1 | 
Weight of “ \ ut water, 90,000 Ibs. 
Number of furnaces, ‘ : 1, 
Breadth ™ . ° 4 
Length of grate | " ‘ : 6 “« §& 
Number of flues, ibove 5—below 2 
, above, ‘“ §3 
Internal dia ter ( ) 4 I € 
¢ below, . — a 
I f Ace § above, is « 
; ¢ below, 2 « 6 
Heating surface, ° 2500 sq. ft. 
Diameter of 10ke pipe, ‘ ; » feet 4 
Height “ ; 47 
Le WHeEELS.— 
Jiameter overboards, ° ° 22 feet 6 inches. 
Length of blades, : g « 
Number ‘ 20. 


Remarks.—F rames—molded 13 inches; sided 14 ins., 25 inches apart 
from centres, and strapped with diagonal double-laid braces 4 x } inch. 
Depth of keel 10 ins., width 15 ins. Independent steam, fire, and bilge 
pumps—one No. 5 with auxiliary boiler—two bulkheads. 


Date of trial, March, 1858. C. H. H 
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For the Journal of the Franklin Institute. 
Particulars of the Steamer Huntsville. 
Hull built by J. Westervelts Sons, New York. Machinery by th: 


Morgan Iron Works, New York. Intended service, New York to Sa 
vannah. 


Hvutt— 
Length on deck, A P 200 f 
a lead line, . . wes 
Breadth of beam (molded,) ‘ ; 29 
De pth of hold, ° e e 10 ! 
“ to spar deck, . Is “ 4it 
Draft of water forward and aft, ‘ . 13 
Tonnage, 840. 
Area of immersed euation at load d raft of 13 feet, 330 square feet 
Masts—three— oes forward. 


Excines—Vertical Inverted, Direct action. 


Diameter of cylinder, 


o eth of stroke, . : r 3 feet 6 
Maximum pressure of steam in pounds 25 
Boiter—One—Return tubular. 
Length of boils ry ° . ° 15 feet 2 incl 
Breadth “ P . ; 16 
Height « exclusive of steam chimney, . 
Number of furnaces, . p 4, 
Breadth “ ‘ ‘ . 3 « t 
Leneth of grate bars, ‘ ‘ ‘ 7 « 6 
Number of tubes, r above 238. 
arches, ° below 4. 
internal diameter of flues, above, 
Length of flues, ‘ ‘ above, 12 
arches, ‘ below, Ere cs 
Diameter of smoke pipe, P ; 5 2 
Height : ; ‘ 22 
PROPELLER— 
Diameter of screw, ‘ ; 7 14 
Length “ . : , a... 9 
Pitch - . : ‘ 21 
Number of blades in screw, ‘ 5. 
Remarks.—Frames molded 14 ins., sided 12 ins.; 24 ins. apart frou 
centres, and strapped with diagonal and double-laid braces 4) x 8-in 
Keel 12 ins; independent steam, fire, and bilge-pump. C. H. H. 


Iron Ship-building on an Extended Scale.* 


A model of a steam-ship, on a far more gigantic scale than the Greal 


Eastern, has been exhibiting in Liverpool; and, if all the excellent 


qualities ascribed to it be accomplished, the ship will outstrip both it 


and all others that have been yet constructed, both in the rate of spee 
internal accommodation, and safety. It is alleged that a ship built upon 
the principle of the model, of 30,000 tons, 1000 feet in length, breadth 
70 feet, depth 30 feet, would reach India in about 25 days. It is also 


* From the London Builder, No. 765. 
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contended that when ready for sea she would not draw more than 20 
feet of water. The projectors will, doubtless, wait a bit till they see how 
the Great Eastern gets on. 


Boiler Explosions.* 

GENTLEMEN :—Noticing the many explosions and other accidents that 
happen to steam-boilers through deficiency of water, I think the appa- 
ratus represented in the accompanying sketch might be useful in pre- 
venting some of them. It would also give warning, if the boiler became 
too full. I am, gentlemen, yours, &c. A Tyro. 

London, October 23, 1857. 

Description of Engraving.—a is a case fixed on the top of the boiler : 
b,a boiler ; c, a float; d, a rod connecting the valve at e with the float, « 
A curved spring is placed behind the 
valve to keep it steam-tight with the 
case, a. The rod is guided by guides, 
as shown. A glass tube might be fixed 
on the top of the case, and the rod, d, 
carried into it to form a water-gauge ; 
itis the water-level. Should the level 
of the water in the boiler fall below 
ii, the float will fall with it, opening j 
the aperture at e, and allowing a small 
quantity of steam to escape at first, 
but increasing as the float falls, the 
aperture being, as I propose, in the 
shape of a diamond. Should the water- 
level become too high, the float and alien will rise and allow of the 

escape of steam from below the valve. Two small holes might be made 
above and below the aperture, and furnished with two small whistles. 
to give notice of the rise or fall of the water. 


Jztract of a Letter from 8S. P. Dinsmore, Esq., Secretary of the Albert 
Freestone Co., No. 15 Nassau Street, New York. 
l'o the Editor of the Journal of the Franklin Institute. 

Sir :—I observe that in your present month’s number you have inserted 
Mr. Hatfield’s table showing the relative strength of various building 
materials in use in this country. When that table was prepared, Mr. 
Hatfield had not tested the Albert Freestone, from Mary’s Point, New 
Brunswick : but he has since done so, with the same machine, and the 
result of a series cf experiments places the Albert Freestone far at the 
head of all other. 

The ae companying circular will show that this stone possesses a resist~ 
ing strength of 6632 |bs. to the square inch. 

* From the London Mechanics’ Magazine, October, 1857 
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Extract from the circular :— 

*“Mr. R. G. Hartriezp, the eminent architect, who has devoted much 
time and attention to testing various building materials, has made care- 
ful experiments with the ALBERT FREESTONE. 


March 3d, 1858, the average of three tests gave F 7 7637 Ibs. per inch 
“ 6th, “ “s four tests (the stone fresh as it 
comes from the quarry), . 5548 
“« 8th, * a6 three tests, . ‘ 6712 
19 897 
Average of the series, : . 6632” 


For the Journal of the Franklin Institute. 


Description of the Cyclo-ellipto Pantograph. By Wm. W. Wyrues, M.D 


The instrument, of which a perspective view is given in Plate I, con- 
sists of a beam of wood, a a, about 14 inches in Jength, upon which is 
a brass frame, ¢c, which slides along its whole length, and carries a point 
for the centre, supported by a couple of friction rollers, which serve to 
steady the instrument. Another sliding frame, d, carries a pulley, n, upon 
the axis of which the sliding pencil arm, g, is attached. On one end of 
the beam is an axis upon which a disk of brass, B, with a milled edge, 
is made to revolve by the friction of the paper upon which the drawing 
is to be made. Upon the face of the disk is a beveled wheel, which 
gears with another wheel, ©, upon the beam, and gives motion to a pul- 
ley placed upon its shaft, and to the socket, f. An endless chain passes 
over the pulleys, F, F, and n, and is adjusted by means of the screw, m, 
at the end of the beam. ‘The leg, p, is only used when the instrument 
is arranged as a pantograph. 

It will be perceived that when the instrument is placed upon the 
drawing-board, the paper takes the place of a wheel, upon which the 
disk, B, rotates, and which may be of any radius, by sliding the centre 
frame nearer to, or farther from, the disk. Thus, the ratio of the velocity 
of the disk may be regulated by the graduation upon the beam—the first 
division upon the scale being equal tothe radius of the disk—the second 
twice the radius, etc. Now if the centre be placed at the first division, 
and the beam be made to revolve, the pencil will make one revolution 
upon the axis, n, while the beam makes one upon the centre ; if at th 
second division, it will make two revolutions to one of the beam, ete. 
The pencil may be made to move in the same direction as the disk, 8, 
or otherwise, by placing the chain against the outer or inner edge of the 
pulley, n. 

For the sake of clearer illustration, let us suppose the arm carrying 
the pencil to be the radius of a circle rolling upon the circumference ot 
another circte which is fixed, and let us call the rolling cirele the gen- 
erating circle, the pencil point the generatriz, and the fixed circle the di- 
rectrix. We will also call the distance between the centre point and the 
disk, B, the radius of the fundamental circle. When the chain passes 
over the outer edge of the pulley, n, the generating circle is supposed 
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torollon the convex surface of the directrix, and when it presses against 
the inner edge of the pulley, it rolls onthe concave side. When the 
generating circle has rolled once over, so that every point shall have 
been in contact with the directrix, the portion generated is called a branch. 
As every revolution of the disk, B, generates a branch of the curve, the 
number of branches will depend on the ratio between the fundamental 
circle and the disk, and is determined by the divisions of the graduation 

» the beam. ‘The instrument is used for drawing ellipses, spirals, and 

ny variety of epicycloid curves, as well as for enlarging or reducing 

rawings aS a pantograph. 

To construct the ellipse—the instrument is rectified by passing the 
chain over the inner edge of the pulley, m, and adjusting the centre to 
the second division of the scale. ‘Then make the radius of the generat- 
ng circle (7. e.,the pencil arm), equal to one-half the difference between 
he semi-axis of the ellipse required, and the instrument is adjusted. 

To construct the er | curves, etc.—Pass the chain over the outer 
edge of the pulley, , and set the centre to the number on the scale cor- 
responding with the number of branches required ; then make the radius 
of the generating circle in the same ratio with the directrix as the num- 
berto which the centre is set, and the instrument will describe the proper 
epicycloid. If the chain is reversed upon the pulley, the curve generated 
will be the hypocycloid. When the pencil is without the proper circum- 
ference of the generating circle, the curves described will be the epitro- 
oid. ‘These curves ~ ay be compounded and varied almost infinitely, 
and will supply a number of new and beautiful forms to the architect and 
desi: yner, 

If the circumference of the disk, B, be an aliquot part of that of the 
fundamental circle, there will be a finite number of branches—but if the 
ratio of the circumferences cannot be expressed in exact parts of one, 
the number of branches is infinite. These transcendental curves are pro- 
luced by a continuous revolution of the beam, setting the centre at a 
listance from the disk that is not divisible by its radius. Among the 
various uses of the epicycloid curve, we might enumerate the construc- 
tion of the teeth of spur-wheels, which is greatly facilitated by the in- 
trument. 

To draw the spiral, the pulley, 2, is fastened by means of a small pin, 
“ the frame, d, is unclamped ; then as the beam revolves, the frame 
‘ill be carried forward uniformly from the pole, the distance between 
the spires being regulated by the position of the centre, as in the other 
curves. 

To use the instrument asa pantograph, the handle, e, is to be unscrew- 
ed, and the disk, n, removed. The leg, Pp, is to be attached to the other 
extremity of the beam, and the tracing point, 7, and pencil, s, placed in 
the respective sockets, f and l. The chain is then to be loosened, and 
the pulleys clamped by pins prepared for the purpose, in order to pre- 
serve the parallelism of the arms. The chain is then made tense—the 
pins removed, and then having adjusted the centre upon the scale, ac- 
cording to the size of the copy required, a right line is to be drawn upon 
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the paper, and the tracing point, centre, and pencil, made to coincid, 
with it, and the instrument is adjusted. As a pantograph, the instrumen 
has fewer centres of motion than those ordinarily made, and can be used 
upon a smaller drawing-board, having but one castor. 

For further information in regard to the instrument, a letter addresse 
to Mr. James W. Queen, No. 924 Chestnut Street, Philadelphia, Pa. 
will meet with prompt attention. : 


FRANKLIN INSTITUTE. 


Proceedings of the Stated Monthly Meeting, March 18, 1858 


John C. Cresson, President, in the chair. 

John Agnew, Vice-President, ) 

John F. Frazer, ‘Treasurer, - Present. 

Isaac B. Garrigues, Recording Secretary, J 

The minutes of the last meeting were read and approved. 

Donations to the Library were received from the Zoological Society 
of London; La Société Industrielle du Mulhouse, France ; Regents o: 
the University of the State of New York, Albany, New York; Prof. A 
D. Bache, U. 8S. Coast Survey, Washington City, D. C.; St. Louis Me: 
cantile Library Association, St. Louis, Missouri; and from the Pennsy! 
vania Institution for the Instruction of the Blind, Mr. Philip Price, th 
McKean and Elk Land and Improvement Co.; Prof. John F. Fraze 
and the American Philosophical Society, Philadelphia. 

Donations to the Cabinet of Minerals were received from Dr. G. G 
Palmer and Washington Jones, Esq. 

The Periodicals received in exchange for the Journal of the Institut 
were laid on the table. 

The Treasurer read his statement of the receipts and payments for th: 
month of February. 

The Board of Managers and Standing Committees reported the 


minutes, 
Candidates for membership in the Institute (2) were proposed, a! 
the candidates (2) proposed at the last meeting were duly elected. 
The Board of Managers reported that they had organized for the pre- 
sent year by electing George Erety, Esq., Chairman, and Messrs. Isaa 
S. Williams and James H. Bryson, Curators, and appointed the follow 


ing Standing Committees: 


On Publications. On Instruction. Manage rs Sinking I 
and Finance. 
John C. Cresson, John F. Frazer, Evans Rogers, 
B. H. Bartol, Frederick Fraley, Samuel V. Merrick, 
J. Vaughan Merrick, Isaac B. Garrigues, Frederick Fraley, 
Fairman Rogers, Alan Wood, John F. Frazer, 
George Erety, David 8S. Brown, 


Washington Jones. 


Lawrence Johnson. Joseph Harrison, Jr 
George Erety. 
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The Actuary reported that the following Standing Committees have 
anized by electing their chairman, and appointing their times of 


r 


y 
Vis 


meeting : 


(r 
5S 


Committ Chairman. Meeting. 
On the Library, Raper Hoskins, Ist Tuesday evening. 
Exhibitions, John E. Addicks, Ist Thursday * 
‘ Science and the Arts, John C. Cresson, 2d Thursday “ 
‘ Meteorology, Ayres Stockley, 3d Friday = 
‘ Meetings, Washington Jones, Monday previous to 


3d Thursday. 

Dr. W. W. Wythes exhibited a very neat and ingenious instrument foi 
jrawing irregular figures; also some specimens of ornamental scroll 
work executed by it, as well as diagrams illustrative of its applicabilit: 
to the drawing of mechanical objects. 

A very important feature in this implement, is the readiness with which 
t+ ean be converted into a most correct and easily managed pantograph. 
{s an illustrated description of Dr. Wythes’ invention will be found on 

ge 282 of this Journal, a lengthy explanation of its construction and 

pabilities is unnecessary. 

Mr. Zerah Colburn presented sume statements of the cost, working, 
and construction of English railways. The average receipts and expenses 
of all English and French lines, per mile run, were, for 1856: 

Receipts, $1°44, Great Britain ; $2:03, France. 
Expenses, 632 ” co. © 
For the railroads of New York, for 1855, the receipts were $1:76, and 
he expenses of operating $1 per mile run. 

The cost of maintenance and renewal of way, and of ‘engines and 
working,’ was for the railroads of New York 70$ cents per mile run, 
ainst but 365 cents in England, and 425 cents in France. Maintenance 
way averaged upon all the British lines, for 1855 and 1856, 10°56 
cents per mile run. In France (1855), 7-8 cents; in New York, 23:2 
cents. For the railroads of Massachusetts, this item of expenses has been 


- oy 
is follows: 
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1855, : ; 25:40 cents per mile run. 

1S56 P . oS 53 73 sé sc 

R57 26°77 se sc se 
Eighty miles are run for each ton of coke or coal consumed on al! 
French railways. In Great Britain, the mileage per ton of coke or coal 


is 77 miles. In the Northern United States, equaling wood to coal, the 
average is 44 miles run to a ton. ‘The average cost of fuel, per mile 
run, is about 6 cents in England, 11 cents in France, and 18 cents in 
New York and Massachusetts. 

The average weight of passenger trains, including engine and tender, 
was given as 95 tons in England, and 180 tons in New York. On the 
other hand, the speeds in England average 25 per cent. higher than in 
this country, being 28 miles an hour for passenger and 15 miles for 


S 


freight trains, including stops. 
The grades of English lines, though on the whole more favorable 


— 


than in the Eastern United States, were sometimes severe. ‘There were 
frequent instances of grades, of 80, 100, 117, 120, 143, and some even 
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of 196 feet per mile, on English lines, in every case worked by loco- 
motive power. 

The alignment of English and French lines was more favorable thay 
that of American lines. 

The climate of England, though not presenting such trying circum- 
stances of frost and snow, ‘end severe summer heat, had nevertheless 
some severe peculiarities, as compared with that of the United States. 
There is an average annual fall of over 60 inches of rain in England, 
much of which falls on a treacherous clay soil, rendering liable fre: juent 
slips, besides soaking and settling of roadbeds. 

The prices of labor and iron were on an average two-thirds of thos¢ 
in the United States. Cross ties, on the other hand, cost from four to five 
times as much, and ballast nearly double. Coke averaged $4°50 a ton 
in England, and $9 a ton in France. 

Allowing for all these circumstances, Mr. Colburn believed there wa: 
an absolute economy ef from 30 to 40 per cent. over the corresponding 
results on American railways. He attributed this chiefly to superior con- 
struction, embracing the earthwork, drainage, ballast, distribution and 
preservation of sleepers, the make and form of rail, rail joints, &c. 

Much of the notoriously great cost of English lines had gone for items 
wholly independent of the quality of the permanent way, and to such 
extent the cost of English lines was not chargeable to their superior 
construction. 

Of such items were the following: 
1. Parliamentary expenses, $ 7,500 per mile. 


2. Land and damages, 43,000“ 
3. 70 miles of tunnels, costing 5,000 for every mile of railway in the 
kingdom. 


4. 68,300 cubic yards of earthwork per mile on all British railways, 
costing $20,000 per mile. 

5. 30,000 railway bridges, varying in cost, from the Britannia bridg: 
of $3,000,000, down. 

6. Three-fourths of all the lines are double track. 

7. Stations 2? miles apart on all the lines in the kingdom, many « 

them very large and expensive. 

. Station approaches, including viaducts, of which were over fifty miles 

9. Equipment. That of the London and North-Western line cost 
$22,000 a mile; and on other roads the cost was proportionately | eavy 

A mile of first-class English permanent way, at English prices, c: 
but little more than a mile of ordinary American railway at America! 
prices, including only earthwork, ballast, sleepers, rails and fastenings 
and laying. 

In answer to a question from a member of the Institute, Mr. Colburn 
stated that the average dividend on all English railway share capita 
was for 1856, 32 per cent. 

The earthwork of English lines was more carefully laid up than 1s 
usual here; the cuttings and banks were wider at formation level, th 
slopes flatter, and grassed or sown, the drainage very thorough—sub- 


=~ 


drainage being wuch practiced in difficult situations. ‘The ballasting was 


L 
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jeep and thorough, being 26 feet wide on double track, and 2 feet deep, 
me foot of which was under the ties. The ties were 9 feet long, 10 by 
5 inches section, generally squared, spaced, in most cases, 3 feet apart 
ntres, and were generally preserved, either by saturation with coal- 
‘ar, creosote, or sulphate of copper. The rails were mostly of the double 
id form, 5 inches deep, and weighing 72 pounds per yard. There 
‘neral conviction in favor of lighter rails; 70 to 75-pound rails 


<ing the place of 85 and 92-pound iron. So, on the continent, 

2 7 ie yund rails were taking the place of heavier bars. The he ight 
e rails, 5 inches, was preserved, but the stem and hind were light- 

|. A lighter head was found to give an advantageous elasticity, 


: whereby the iron was saved from battering out. Much more pains was 


ng taken in the manufacture of rails. wae continental rails were flat- 
d, and fastened by spikes, as on American roads. 
[he best form of English rail-jo int fastening was believed to be 
rf — yns, each 18 inches long, bolted by four bolts, throu 
rail at the joints, an d spiked also to the sleeper. If the bolts got 
se, the pres ssure of the rail on the heads of the angle-irons, tended 
nip them closer together; so, the angle irons gave the rail great Jate- 
| support. About eight tons of angle-irons and bolts were required 
mile of single track, for an ordinary weight of rail. 
Raw bituminous coal was being burned with entire success in English 
issenger locomotives. No smoke whatever was made; the control of 
im was satisfactory, and the evaporation was as high, on the aver- 
ge, as S$ pounds of water per pound of coal. The boiler was exter- 


t 
lly of the usual form. The fire-box was extended for ir feet into the 
rrel of the boule - forming a combust on chamber. In itl n, a trans- 
se partition divided | the fire-box into two compartments, each having 


s own grate, ash-pan, damper, and door; a slow coking fire was kept 
1e front compartment, the front damper being closed. ‘The active fire 
vas maintained in the rear compartment. ‘The gas arising irom the coal 
; deflected upward and backward into intimate mixture with air, enter- 

+ through some 200 small holes in the inner plat e of each door. It then 


= ** 


assed through a loose grating of firebrick, being then deflected down 


yn the front fire, and thence passing through an arching and faggot 

firebrick bars and tubes, to the ordinary tubes of the boiler. ‘The 

ilosophy was sim ply to secure intimate mixture of the carburetted 
iydrogen and air, and, by the great heat of the firebricks, to ignite the 
vas Wherever and whenever the mixture was completed. Twenty-five 
‘ere running on the South-Western railway of England ; and the Great 
Western, the East Lancashire, and the Belgian roads had adopted the 
me plans. 

Nearly one hundred sheets of drawings of the subjects treated of in 


} 
1 


ese remarks, were laid before the members for their examination. 


In reply to some inquiries put by the Ch: res Mr. Colburn stated that 
e information presented had been collecte 1 by his associ te, Mr. Hol- 
y, and himself, for several railroad companies, who had re a its 
vublication. This would proceed so soon as suflici ient subscriptions were 


‘ured for the purpose 
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Comparison of the Thermometric and Barometric Means of Philada,, Northampton, Somerset, Huntingdon, 
and Bedford Counties, 
Thermometer for January, 1558. Barometer for January, 1855, 


ExpLaNaTiIon.— 
Those marked o—o Somerset County. Those marked *——* Philadelphia County. 
“ -—-—+ Northampton “ “ <—> Huntingdon “ 
Those marked © Bedford County. 


